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Giant mountain groundsel (Senecto johnston) in flower on Mt. Elgon at about 14,000 feet. Belonging to a genus 

of wide cosmopolitan distribution, it usually takes the form of a small plant, but here towers many feet above the 

author. The best known North American relative is our southern butterweed (S. lobatus). Near the Andean 
snow-line it also attains the vigorous growth the montane boreal rigor seems to foster. 
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Part Il. Tue Ascent or Mount ELGon 


IGH were our hopes of observing some 
really rare game when, on entering the 
forest our Ndorobo guide pointed to the 

fresh track of bongo (Boocercus euryceros 
isaaci). But, as these antelopes travel in small 
troops, it is well nigh impossible to get a glimpse 
of or approach such wary and elusive game in 
the dense jungle on the slopes. 

Contrary to our expectations the ascent of 
Elgon was not as arduous an affair as we anti- 
-cipated, for both Mahieu and I were in fine 
physical trim. Here and there on the slopes 
were troops of monkeys. Little did we think 
that from their number our first shot would 
secure for us one of our discoveries, Cercopi- 
thecus leucampysx elgonis.. Considerable inter- 
est was aroused as it proved to be related to 
the West African forest form rather than to 
its neighbor in Kavirondo. 


The isolation of Mt. Elgon and its many 
eaves offer unusual facilities for shelter to a 


-fairly dense population. These natives are, as — 


one might expect, for the most part a mixed 
crowd of fugitives escaped from the cruelty of 
ravaging oppressors, or else themselves bold 
robbers, differing much in race and language, 
especially those living in the many caves. Ac- 
cording to rumor, the security these troglodytes 
derive from their hidden and inaccessible mount- 


* Arranged for publication by Herbert Lang, As- 
sistant Curator of African Mammals, American 
Museum of Natural History, New York. 


* Lénnberg, Rev. Zool. Africaine, VII, 1919, p. 133. 


ain dwellings does not foster in them an over- 
anxiety to deal with great fairness with their 
neighbors. Their traditions also have taught 
them the value of independence. Yet in spite 
of all this the few we met appreciated our 
open-handed manner. Under the pacifying in- 
fluence of British rule even these out-of-the- 
way regions have been greatly benefited and 
there is a tendency to leave the caves and settle 
in the open. The Elgon natives are partly 
agriculturalists and partly cattle herders. Their 
flat roofed huts, on a framework of sticks and 
leaves, are plastered over with layers of cow 
dung and remind one of similar Masai struc- 
tures. The “Esomek”’ live in large and numer- 
ous caves of the first cliffs. There is no doubt 
they at least kill elephant, rhinoceros, giraffe, 
buffalo, hartebeest and even buck, but their 
depredations are comparatively occasional, be- 
ing carried on by but a few of their expert 
hunters. ee sie Ge ae 

Whoever ascends Mt. Elgon can not refrain 
from speculating upon the origin of the many 
caves. Joseph Thomson, the first to discover 
them, believed they represent deserted mines 
of a vanished race that searched for minerals 
or precious stones. But, according to Dr. Ches- 
ter A. Reeds, this theory has no real founda- 
tion. These spacious recesses, generally situ- 
ated at the base of sheer precipices of volcanic 
rock, are mostly screened by beautiful cascades 


* Associate Curator of Geology, American Museum 
of Natural History, New York. 


ae 
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The entrance to Mt. Elgon crater, which is about seven miles in diameter. 

tion is mostly arborescent Senecio johnstonu. 

and was probably formed in the later Tertiary period. 

jagged rocks probably were covered at first with volcanic tuff which has been worn away by erosion, leaving only the 
: harder parts. 


of water. Some of the joints or fissures at the 
base of the abysmal terraces were steadily in- 
vaded by moisture collected above and along 
the precipices. But as the upper part of these 
fissures gradually become more undercut through 
the action of climatic influences and erosion the 
cave in getting bigger also became drier and 
more habitable. At times the natives them- 
selves somewhat enlarged the dimensions of 
these rocky caverns. Some caves, of which 
there were about forty along our route, seemed 
to have their entrance barred by low, flat huts 
or by irregular palisades. Others were so 
roomy that a whole village filled but a small 
corner. To be led behind the vaporous curtains 
of the screening waterfalls and enter dry-shod 
the dusky realm of these homes was no small 
surprise to us. Even before we were accus- 
tomed to the stuffy atmosphere and the deaf- 
ening reverberation of tumbling waters, our 
attention was captivated by the kaleidoscopic 
play of colors as one looked out upon the sunlit 
landscape through the spray. Lost in wonder as 
we were, the bites of numerous fleas which in- 


fested the layers of cow dung and other refuse 


In the left foreground the vegeta- 


Mt. Elgon is supposed to be the largest extinct volcano in the world 
The highest peak is 14,140 feet above sea level. 


The great 


carpeting the floor brought us back to earth 
and once more to the subject of natural history. 
Some of these subterranean passages invite a 
host of bats, there being records of Rousettus 
lanosus kempi and Scotoecus albigula. Among 
the rodents attracted by these settlements is the 
giant rat (Cricetomys gambianus elgonis), 
measuring nearly three feet in length. There 
is a multitude of other creatures, crustacea, 
spiders, insects and mollusks, but we could not 
tarry longer. 


At an altitude of from 7,000 to 8,000 feet 
we entered the zone of trackless bamboo brakes 
(Arundinaria alpina). Here elephants, buffalo, 
bongo, and the great black boar are still at 
home. But glorious is the sight above the bam- 
boo belt. For a few hours the sun permits a 
clear view over the jagged rims left by the 
centuries of erosion after the last volcanic up- 
heavals. In front of the bluish haze extend 
magnificent buttresses, deep gorges, luxuriant 
valleys, and placid lakes. The equatorial alpine 
flora is as remarkable as peculiar, and reaches 
nearly to the summit at 14,584 feet (4,445 
meters). Below the loftiest elevations the slopes 
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Interior of a cave on Mt. Elgon. The ‘“‘Engabuni”’ or cave dwellers, who live here, still spread the awe-inspiring 


belief of a strong monster living in a large cave high up in the mountains. 


They themselves however consider 


the mighty beast really small in size and attribute to 1t a beneficient influence over their cattle, of which they 


own many fine herds. 


Often a few of their flat huts actually close up the entrance to the cave. 


In other cases a 


whole village occupies but one small corner. 


are covered with the quaint columns of Lobelias 
and groves of the equally strange arborescent 
Senecios (Senecio johnstonii). In the valleys 
below extend moist areas of a low tussocky for- 
mation. Still lower, and just above the bamboo 
belt, one finds the most enchanting part of the 
mountain. Stretches of the tree-forming heather 
with its silvery white flowers (Hricinella man- 
nit), bushes of Alchemilla argyrophylla with 
their silken, glittering leaves, the masses of 
ferns, graceful terrestrial orchids, and club- 
mosses, and the magnificent patches of ever- 
lastings, not to mention a host of other flow- 
ers, from a pleasant contrast to the velvety 
grayish-green of the dense carpet below. Par- 
ticularly noteworthy among the everlastings is 
Achyranthes hochstetteri with its downy stalks 
of nearly four feet in height, the delicate.pink 
blossoms of Helichrysum elegantissimum and 
Hf. newii, which occur in abundance to the high- 
est pinnacle of Elgon. Here in this dense, gen- 
erally clustered vegetation is a whole world of 
smaller rodents. For some time we followed 

*Otomys tropicalis elgonis, Mylomys cunninghamei, 
Lophuromys aquilus zena, Tachyoryctes ruddi, Graph- 
iurus microtis saturatus, and Lepus victoriae. 


a trail of buffalos at about 10,000 feet, but our 
attention soon shifted to a duiker new to science 
and since described by Lénnberg’ (Sylvicapra 
grimmia lobeliarum), which was hiding in Al- 
chemilla bushes. We also flushed francolins, and 
at certain sites hares (Lepus victoriae) proved 
to be common. 


Our Ndorobo guides and porters suffered 
sorely from the cold, damp air near the mount- 
ain top, but we were sorry to leave the grandeur 
of this solitude. While out for one last look we 
secured a hare which had hardly come to rest 
after tumbling over some rocks when a hawk 
(Buteo augur) perched itself upon the trunk 
of a nearby Senecio. Just then we noticed again 
on one of the Lobelias the beautiful long-tailed 
metallic coppery sunbird (Nectarinia tacazze). 


For our descent we chose the eastern slope 
of the mountain for at the foot of that side 
we had left some of our men in charge of the 
base camp. Crystal clear brooks, imbued with 
the torrential forces of unbridled youth, awak- 
ened a thirst for speed within us that nothing 
could check until we were back on the caravan 


* Rev. Zool. Africaine, VII, 1919, p. 181. 
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On the plateaus between the lands of the fiery sun and the temperate mountain zone the caravan came across 


these low huts, made on a framework of. sticks, 
sheds the rain effectively. 


twigs and leaves and plastered with layers of cow dung which 
These huts are similar in structure to those of the Masai and many are also built in the 


caves on Mt. Elgon. 


road. A few days later we marched northward, 
still for some distance descending abruptly, 
into the Kerio-Suk country. Coming from the 
exhilarating mountain air, the temperature no- 
ticeably jumped steadily up in the lower lying 
regions. Game, however, was scarce. Buffalo 
and hartebeest occasionally came into view and 
also a troop of the stately roan (Egocerus 
equinus langheldi). ‘Turning now to the right 
bank of the Turkwel River we cut east across 
the Suk range. At the Maroon River, an af- 
fluent of the Wei-Wei, a gerbil new to science 
(Tatera nigricauda bayeri Loénnberg’) was 
abundant. In the semi-desert, hilly regions be- 
tween the Turkwel, Wei-Wei, and Kerio Rivers 
and beyond we again met game in fair num- 
bers. The scanty thornbush vegetation, char- 
acteristic of so many parts of Eastern Africa, 
the open, arid stretches, the scrub on the slopes 
with dense jungle at the base of the escarp- 
ment, the more luxuriant stretches along the 
rivers, the numerous waterholes, the groves of 
bifurcate doom-palms, and the fringes of forest 
offer a livelihood to a great variety of wild 


* Rev. Zool. Africaine, V, 1918, p. 179. 


life. Troops of the straight-horned oryx (Ory« 
beisa annectens), grazing elands (Taurotragus 
oryx pattersonianus), restless Grant’s gazelles 
(Gazella granti notata), and watchful harte- 
beest, sleek topi (Damaliscus korrigum jimela), 
loitering waterbuck (Kobus defassa nzoiae), 
swift impala (Aepyceros melampus suara), and 
troops of baboons are among the more common 
creatures. East of the Kerio giraffes and zebras 
(Equus quagga granti) again enliven the land- 
scape, but one is only rarely rewarded with a 
glimpse of perhaps the most magnificent of all 
antelopes, the greater kudu (Strepsiceros strep- 
siceros bea). On the right bank of the Kerio we 
surprised an old male of the lesser kudu 
(Strepsiceros imberbis). 


Black rhinoceros was more numerous at the 
base of the escarpment. Probably the tall, war- 
like Suk, who use parts of its hide as shields, 
do not pursue it into these strongholds. In 
one of their few habitual wallowing places I 
found a family of five warthogs unwilling to 
move into the parched plains. A little farther 
on, was another mire of considerable extent, 
but just in a state of drying up. In it ele- 
phants had sunk deep pits with their columnar 
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At over 9000 feet elevation on Mt. Elgon, the heather 
attains the gigantic size of more than fifteen feet in 


height. From higher up, nevertheless, the tiny white 

flowers give the same silvery effect as the smaller 

forms in temperate climes. The rough-barked tree to 
the right is a stunted Podocarpus. 


feet and these holes now contained the last 
vestiges of water, eagerly frequented by game. 
On the bushy parts one of the smallest of ante- 
lopes, the white spotted dik-dik (Rhynchotragus 


nasoguttatus) was especially common as far 


south as Lake Baringo. Apparently here it 
forms the favorite prey of the fastest of the 
carnivores, the guepard (Acinonyx jubatus 
velox). 


Another peculiarity of the country are the 
remarkably huge and numerous ant-hills, whose 
spires or hollow “chimneys” attain a height 
of as much as twenty feet. The indefatigable 
builders of these structures, the “white ants” 
or termites, force one to move camp frequently 
as they are liable to destroy much of the camp 
outfit if it is left on the same spot for any 
number of days. The extreme solidity and 


~I 


height of these hills makes them useful points 
of vantage for hunters as well as for game. 
Many of them have about their base numerous 
holes that offer to other creatures a safe sub- 
terranean retreat. Often we saw the smaller 
lizards and also once a large monitor take 
refuge in them at our approach. In one of these 
ant-hills near the Kerio River the holes also 
proved to be the homes of a new mongoose 
(Helogale percivali tenebrosa®), a band of 
which was playing outside in the sun. 


By June we had lost so many of our pack 
donkeys through infection from tsetse flies 
(Glossina pallidipes) that the supply of food 
carried had to be drastically cut down. This 
forced us to return to the railroad more speed- 
ily. Crossing the Kerio again we marched 
about one hundred miles almost due south to 
Lake Baringo. Water was now so scarce that 
only with difficulty could camping sites be 
found from day to day. Besides, our route 
passed through many sections where chaotic 
fields of rocks and even a large mass of hex- 
agonal column-shaped basalt gave proof of past 
voleanic action, and our porters had a hard 
time. 


Once, toward evening, as we were looking for 
a camping place, an elephant made straight for 


* Loénnberg, Rev. Zool. Africaine, V, 1918, p. 175. 


The bush pig is widely distributed across equatorial 
Africa, but being nocturnal in habits is seldom seen 


by the average traveler. In the eastern portion of 
the continent the author visited, it is rather grayish 
in color and is only met singly or at the most but a 
few together. In the West African Rain Forest, how- 
ever, its cousin, the red river hog, which gathers in 
large troops, is highly colored, being shorter haired, 
bright red with white and black markings, and is gen- 
erally considered the most beautiful of pigs. 
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In the drier thornbush regions of the Kerio country 
oryx loiter about in small herds of a dozen or so and 


in general do not mingle with herds of other 
antelopes. Solitary bulls, as in many other forms, 
often wander about alone. Only when cornered at 
close quarters do the oryx use their dangerously sharp 
horns in defense, but they bring them effectively 
into play to settle fights among themselves. 


the throng of our frightened porters. About 
thirty yards away, he suddenly stopped short. 
Apparently his interest in us lagged, for, turn- 
ing abruptly, he disappeared at a rapid gait. 
Some days afterward, south of Lake Baringo, 
an unlucky porter, his head and shoulders bent 
down under a load of waterbuck, actually walked 
right into a rhinoceros. As panic-stricken as 
the native, the confused beast charged, hurling 
him high in the air and inflicting a wound in 
his thigh in addition to a number of contusions. 
The porter’s happiness at having escaped with 
his life seemed to aid his speedy recovery, for 
he was able to walk again within a few days. 


Lake Baringo is situated in a deep depres- 
sion, mountains rising on either side to nearly 
9,000 feet. Clustered almost in its center is 
a picturesque group of five islands. The hazy 
expanse of water is a sight most travelers will- 
ingly forego, due to the steaming hot and re- 
putedly unhealthy portions of that part of the 
country. Romance has ever attached to Lake 
Hannington, named after the martyred Bishop, 
but famous also on account of its immense fla- 
mingo rookery. At the end of June the young 
birds are not yet able to fly and the adults 


are sufficiently tame to be photographed. with- 
out a “blind.” The din of their honking notes 
and the swishing of thousands of wings as the 
whole colony rises into the air is a never-to- 
be-forgotten performance. It is then that the 
bright flame-colored patch upon the wings and 
the strange outline of the whitish body and 
black pinions form a picture of bewitching 
loveliness against the hazy blue sky. From the 
shores lead up the deep pathways of nocturnal, 
roaring hippopotami. Formerly abundant in the 
stagnant water of the lake, these “‘river-horses”’ 
are now as scarce as the crocodiles. 


On the outskirts of Mt. 
7000 feet. 
increases considerably the higher one proceeds, but as 
the largest stalks never grow more than about four 


Elgon’s bamboo brakes at 


The density of this maze of stalks 


inches in diameter they can not compare with their 
Asiatic relatives. Interesting however is their dis- 
tribution on the few African mountains, where only 
at certain altitudes do they reach their maximum 
growth. At the proper seasons elephants frequent 
these brakes to feed on the asparagus-like shoots. 


The tall “spires” of ant-hills erected by termites or ‘‘white ants’ above the strong dome add much to the typical 

features of the landscape. These “chimneys” may attain a height of twenty feet above the ground. They are 

hollow and probably help regulate the amount of moisture in the ant-galleries that lead many feet below the surface 
of the earth. The many openings at the base often give shelter to a variety of smaller mammals, 
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THE WHITE-SPOTTED DIK-DIK 


A NEW DUIKER ANTELOPE 
The curiously elongate, easily movable, hairy muzzle 


Our newly discovered duiker ~(Sylvicapra grimmia urious! } =: 
lobeliarum) lives high up on Mt. Elgon in the zone is ae ia ee Se ee wee hae Nie ae 
i #5 hi : : stand less t an ten inches high at the shoulder. 1en 
above 10,000 feet, where Lobelia, Senecio, Alchemilla, ect ani ake wee dre font ‘Mush to bush like 
rabbits. This particular form, the white-spotted 


and other plants often unite in forming dense clusters . 


of vegetation among which the duikers love to hide. dik-dik, takes its name from the marks on the muzzle. 


SOOO 


THIS BEAUTIFUL LAKE IS FAMOUS FOR ITS FLAMINGO ROOKERY 


Romantic Lake Hannington, veiled over with its bluish haze, is strongly saline, and this probably accounts for its 
attracting large colonies of breeding flamingos. The scarlet patch on the black pinioned wing adds much to the 
beautiful color scheme as thousands of these honking birds rise into the air like a solid cloud of pink. 
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ONE OF MOUNT ELGON’S NUMEROUS CASCADES 


Innumerable large and small cascades gushing from the top of sheer precipices 


have contributed much to the formation of caves on Mt. Elgon. The moisture 


encourages a relatively 


luxuriant vegetation which hangs over the cliffs like a 


heavy drapery. 


Just south of the lake a number of ostriches 
amused us by running for a distance parallel 
with our caravan. At Maji Moto we could not 
forego the pleasure of resting in a luxuriant 
gorge where flows a source of clear, hot water, 
also a reminder of the former volcanic condi- 
tion of these regions. 

How sorry we were to see our trip nearing 
an end, marked by our approach to Nakuru. 
The landscape changed noticeably as we en- 


tered the grassy plains along the Molo River. 
Many farms have been established there in re- 
cent years. Thus almost under the equator, 
and on the very edge of the more arid and 
desert stretches a new civilization is being built 
up. May its members in this wilderness use 
their undaunted courage to help preserve intact 
for generations to come the glorious wild ani- 
mal life of at least the region outside of what 


has proved to be the white man’s country! 
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THREATENED QUICK EXTINCTION OF THE WHITE 
RHINOCEROSES 


By W. T. Hornapay 


P to yesterday, American zoologists gen- 
erally, and also many elsewhere, had been 
resting optimistically in the belief that in 

North Central Africa, the great white rhinoceros 
is in no danger of extinction, either in the pres- 
ent, or in the near future. And more than this, 
we have believed, just as our South African 
colleagues have believed, that even the very 
small remnant herd in Zuzuland was so well 
protected that its end was not in sight. Na- 
turally, we were greatly shocked and amazed 
by ‘the recently published statement of Henry 
A. Snow that he had slaughtered four mem- 
bers of that remnant herd of 26 animals, for a 
“habitat group” for the small Oakland (Calif.) 
Museum. It transpires that Snow actually re- 
ceived a “permit” for the killing of three of 
those animals, and the logical conclusion is that 
the fourth was killed contrary to law. 


The issue of that permit to Snow was a hor- 
rible blunder on the part of the Natal gov- 
ernment, the like of which never should be re- 
peated. “Permit” or no permit, it is now a 
crime against a vanishing species of great 
value to kill even one of those Southern white 
rhinoceroses, no matter what the purpose or 
excuse may be. There is a point at which even 
“scientific purposes” must stop; but H. A. 
Snow, the game-butcher, seems never to have 
realized it. It is a great pity that he can not 
be adequately punished for his crime. 


We are now in receipt, from two sources, 
of most alarming news regarding both the 
northern and southern white rhinoceroses. The 
former were brought into world-wide notice 
through the collecting work of Col. Theodore 
and Kermit Roosevelt. Finding white rhinos 
really plentiful in the Lado District, on the 
west bank of the Nile between Khartoum and 
Gondokoro, they took seven specimens, and be- 
stowed all of them in four American museums. 
Westward of the Lado Country, Messrs. Lang 
and Chapin eight years ago found plenty of 
white rhinos in the Belgian Congo territory, 
and collected specimens for the American Mu- 
seum, in New York. Mr. Lang’s excellent and 
illuminating article on that species in the Zoo- 
logical Society Butitetin of July, 1920, con- 
tained a map of distribution that was quite re- 
assuring. In fact, we were led to feel that at 


least the northern species was fairly secure 
against extermination. In 1920, Mr. Lang esti- 
mated that there might be between 2000 and 
3000 northern white rhinos alive. 


-But the lapse of half a dozen years has 
changed all that. The abundance of modern 
high-power and long range repeating rifles in 
the hands of natives is now a curse to all the 
big game of the whole world, and now nothing 
killable is secure. I have now to present two 
pieces of evidence of a most alarming nature: 


Tue Wuitre RHINOCEROS 


To the Journal of the Society for the Pres- 
ervation of the Fauna of the British Empire, 
just off the press, Dr. Cuthbert Christy con- 
tributes an article on this species from which 
we must reproduce the following paragraphs: 


“The case of the white rhino, as most peo- 
ple seem to realize, is a pretty hopeless one. 
He obviously belongs to another world, and his 
extinction in this is fairly certain in the near 
future. In the British Sudan, very few indi- 
viduals remain. ‘Those along the west bank of 
the Nile can, I should fancy, not exceed half- 


a-dozen pairs. 


“In 1916, on the Congo side of the divide, 
especially in the district opposite the Meridi- 
Yambio section, I found the species individu- 
ally was much more common than anywhere 
on the British side. On the morning of my ar- 
rival at Aba on the motor road, early in that 
year, the natives had speared two rhinos within 
sight of the station. The animals were both 
young males, and in the neighborhood I saw 
quite a number of rhino skulls bleaching in the 
sun, conspicuous objects in the recently burnt- 
off bush. In a Greek store at Aba, on the same 
occasion, I was shown a pile of at least a hun- 
dred rhino horns, worth from £1 to £3 apiece, 
I think the trader told me, but which he could 
not sell owing to the restrictions put upon their 
sale in, or transit through, the Sudan. 


“Compared with the common rhino this 
species, in my experience, might almost be de- 
scribed as harmless, and nothing could be 
easier for the native, I should think, than to 
spear him; hence, I fear that his extinction is 
within sight. The. only question now is, How 
can his existence best be prolonged? In the 
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British Sudan he can be and should be pro- 
tected, and if his name has been allowed to 
again appear upon the ‘Game List,’ I hope 
every endeavor will be made to induce the 
Sudan Government to reverse their decision, 
and place it again upon the ‘protected list.’ 
Success in this direction, however, is not suffi- 
cient to have much real effect in prolonging 
the life of the species. It is with the Congo 
authorities in Brussels that action should be 
taken. The small region in the Congo in which 
the animal is commonest is almost uninhabited, 
and it would not be difficult for the Congo ad- 
ministration to enforce upon Chief Bwendi, and 
one or two other small chiefs of the region, a 
prohibition in favor of this interesting species, 
forbidding at the same time the sale of rhino 
horns throughout the Congo. The authorities 
of the Nbangi Shari district of French Equa- 
torial Africa should also be asked to participate, 
in order to make the Congo prohibition effec- 
tive.” 


THe SoutTHern Wuite RHINOCEROS 


This extract from a letter received on Octo- 
ber 12th from Major J. Stevenson Hamilton, 
Warden of Government Game Reserves, Prov- 
ince of Transvaal, tells what possibly may be 
Part I of the last chapter of the Southern 
species. 

“Your mention of white rhino brings me to 
what I have been intending to write you about 
for some weeks. 


“We are now faced with the imminent de- 
struction of the very last of this splendid 
species. I hear on the very best authority that 
in spite of official statements, there are today 
certainly not more than sixteen, and probably 
not more than twelve of them left in the Re- 
serve set aside for them. Moreover, recogniz- 
ing that so long as these white rhinos are in 
existence the Administration will refuse to 
throw the area open for settlement, the neigh- 
boring farmers have decided, deliberately, to 
completely exterminate the animals, since they 
all cover the land. To this end they watch 
their opportunity, and from time to time one 
or the other enters the reserve stealthily, and 
shoots any of the animals he can see, leaving 
the carcass to lie where it falls. A few months 
ago a young man was convicted of having shot 
two and was fined the ridiculous sum of £25, 
remarking that he had deliberately killed them, 
and that he and his friends intended to ‘finish 
the lot.’ There is not the smallest doubt that 
unless we get to work at once, and effect some- 


thing in the coming year, by the next one the 
species will be extinct for ever. 


‘Last week we had a meeting, Dr. Haagner, 
Col. Reitz, (Minister of Lands) and others, and 
decided that a committee should be formed and 
funds raised in the hope of being able to catch 
as many as possible of the animals and trans- 
fer them to this Sanctuary, where they will be 
safe. Such a project, however, will cost any- 
thing up to £10,000, and is far beyond any- 
thing the government here can do, nor, I much 
fear, is public interest sufficiently keen on 
preservation to allow us to hope for anything 
material, especially in view of the present im- 
poverished condition of the country. 


“Great Britain is, I fear, also financially so 
embarrassed, and the people who in old days 
would have helped are now so poor, that we 
shall get little there but sympathy. America 
is our only hope. Do you think a call for a sub- 
scription for the purpose would meet with any 
response from the American public? I think 
even had we only £5,000 something useful might 
be done; but you see the capturing involves 
the employment of probably several thousand 
natives for several weeks, the building of a huge 
keddah and a driving ‘funnel’ more than 20 
miles long, besides costly special vehicles, ex- 
pensively paid experts, and many other items. 
Wages alone would run into thousands. 


“But the position is really desperate. Lulled 
to rest by the assurance of the Natal Admin- 
istration that there were 30 to 50 of the ani- 
mals yet remaining, and that their reserve was 
not to be tampered with any more, I recently 
wrote you, I believe, that all was well. I only 
received this rude shock a few weeks ago, when 
Col. Reitz, who is keenly interested in Game 
Preservation, discovered the awful truth on his 
recently official tour through the locality.” 


After a careful survey of the situation (in 
South Africa) the following are my conclu- 
sions: . 


1. The remnant of from 12 to 16 southern 
white rhinoceroses are so scientifically valuable 
that they justify a great effort for their pre- 
servation. 


2. It would be financially and otherwise im- 
possible to carry out the great scheme of cap- 
ture and transfer that Major Hamilton sug- 
gests. Even if money were available, it is 
highly probable that many of the animals 
would die during the operation. 


3. The animals might possibly be saved by 
throwing around them a cordon of picked na- 
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tive game wardens, and the imposition of puni- 
tive fines and imprisonment that would make 
any farmer or murderer 
afraid to look cross at any of these animals. 


4. A special fund of $5,000 should at once 
be raised in America, to organize a protective 
effort of the kind suggested and put it on its 
_ feet for two years. If done, this would give 
the government of the Union of South Africa 
time to organize permanent protective meas- 
ures. It would be nothing less than a burning 
shame for those murderous farmer miscreants 
to be permitted to exterminate those grand and 
wonderful animals, that nature has been per- 
haps 10,000 years in developing, without, at 
least one more effort for their preservation. To 
this end the Permanent Wild Life Protection 
Fund will subscribe $1,000, and it now invites 
other subscriptions to make up the remaining 
$4,000. 


other rhinoceros 


A Rare Pigeon.—No matter how many rare 
and beautiful species any collection of living 
birds may contain, there are always a few that 
excel in attraction to the general public. They 
form focal points of interest and their disap- 
pearance from the exhibition cages invariably 
incites so many inquiries that we are stimulated 
to make every effort to replace them. One of 
the most important of these birds is the bleed- 
ing-heart pigeon, a species which has seldom 
been absent from our collection. Its most con- 
spicuous character is the wonderfully simulated 
blood-patch which it wears on its breast. The 
centre of this apparently fatal wound is formed 
by a dark red clot, the effect being perfected by 
lengthened and stiffened feathers. This patch 
is surrounded by blood-stains, which gradu- 
ally fade to the pure white of the remaining 
portions of the breast. So perfect is this mim- 
icry that kind-hearted visitors are constantly 
coming to us with the information that one of 
our birds has been badly injured and is in great 
danger of death from loss of blood. 

That a bird so strikingly decorated could fail 
to take a prominent position in the folk-lore of 
its native land is quite impossible. As a matter 
of fact, there are many stories connected with 
it, one of the most interesting of which is given 
by Miss Rosie Alderson in “My Foreign Doves 
and Pigeons.” Miss Alderson states that when 
the Philippines were visited by Christians in the 
16th century, it was found that while the natives 
had no knowledge of Christianity, they never- 


theless had the following legend: a cross having 
been erected, a dove settled on it and was shot 
by a soldier. The bird had a white breast but 
after this occurrence, the cruel wound was car- 
ried by the species ever after. Miss Alderson 
explains the existence of this legend by the sup- 
position that Christianity had been preached 
long before by a ship-wrecked Friar, only this 
and similar tales surviving in the minds of the 
people. 

The bleeding-heart pigeon is a hardy and 
long-lived bird in captivity. It has usually been 
fairly easy to obtain and when, in 1921, the 
last survivor of an aged flock was killed by 
accident, we had no doubt as to our ability to 
replace it promptly. Casual inquiry amongst 
the dealers, however, soon brought disillusion. 
No bleeding-hearts were to be had, nor were 
there likely to be any, since a new insular law, 
of which we had not heard, rigidly forbade their 
exportation from the Philippines. 

When Ellis S. Joseph arrived, in 1922, with 
one of his usual caravans, his services were 
asked and readily given. Armed with an appeal 
to the Governor, Mr. Joseph swore to secure the 
birds. On his return to Australia, he obtained 
the necessary permission, and cabled a Hong 
Kong agent to get the birds from Luzon and 
forward them to Sydney. In course of time, 
this was safely accomplished, and on Septem- 
ber 1, 1923, we were again able to exhibit the 
bleeding-heart pigeon. BS’. 


Wood Duck Hunting Prohibited—Wood 
ducks may not be hunted in Minnesota or in 
any other State at any season, according to 
the Biological Survey, United States Depart- 
ment of Agriculture, which administers the 
Migratory-bird Treaty Act. This is a Fed- 
eral law under which the hunting, killing, or 
possessing of wood ducks is prohibited at all 
times throughout the United States and by 
treaty throughout Canada also. This game 
law, having been upheld by the United States 
Supreme Court, makes inoperative the amend- 
ment to the game laws of Minnesota passed 
at the last session of the State Legislature, 
providing an open season on wood ducks. Thus 
hunters will not be allowed to exercise the 
privilege accorded them by the State law,’ 
and persons found hunting, killing, or pos- 
sessing wood ducks at any time will be subject 
to prosecution in the Federal courts. 
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BIG GAME ON NATIONAL FORESTS 


Estimate by the 
U. S. Derr. or AGRICULTURE 


EARLY 441,000 head of deer make their 

home on the national forests according to 

a rough estimate of big game animals re- 
cently completed by forestry officials of the 
United States Department of Agriculture. The 
largest herds of deer are found on the national 
forests in California, which shelter approxi- 
mately 185,000 head. 


Oregon is next to California, with a total of 
57,000, its largest herd being on the Santiam 
National Forest. Montana ranks third, with a 
total of 41,000 head, the largest single herd of 
which grazes on the Jefferson National Forest. 
Idaho is fourth, with a total of nearly 39,000. 


Sixth on the list is Arizona with about 34,000 
head of deer, 20,000 of which graze on the 
Kaibab National Forest alone. This forest con- 
tains the Grand Canyon National Game Pre- 
serve, where hunting is not allowed. The herd 
on the Kaibab Forest has often been erroneously 


described as the “largest herd of deer in the 
world.” As a matter of fact the Kaibab herd 
is greatly exceeded by the herds on the Trinity 
and California National Forests in California. 


The number of elk grazing on the national 
forests is placed at 40,500, according to the big 
game estimate. The Teton National Forest in 
Wyoming, bordering the Yellowstone National 
Park on the south, contains a larger number of 
elk than any other national forest, although sev- 
eral other, notably the Olympic Forest in Wash- 
ington, have herds ranging from 3,000 to 7,000 
head. 


On all national forests hunting is allowed in 
the open season except on areas established as 
Federal or State game refuges. 


Ex.K Herps INCREASE 


During the last three years the winter losses 
of elk in the national forests surrounding the 
Yellowstone Park have been negligible. The in- 
crease in the herds has been high, and two or 
three years more of mild winters and good sum- 
mers may bring another danger point with a 
die-off in a hard winter such as was experienced 
in 1919-20. 


Forest Service officials point out that a per- 
manent increase in the elk of the Northwest, 
especially around the Yellowstone, is largely a 
matter of available winter range, which is ex- 
tremely limited, the greater portion of the old 
winter ranges having been taken up by settlers 
for homesteads. 


The recent big game census also shows in- 
creases during the past few years in several 
plants of elk made on various national forests. 
The plant made about ten years ago on the Sit- 
greaves Forest in Arizona, consisting of about 
65 head, now numbers over 350 head, and it is 
possible that the State Game Warden may per- 
mit hunting of elk in the near future in order 
to check too rapid growth. 


Pronghorned Antelope are still in a very 
unsatisfactory situation, forestry officials say. 
The census shows a few antelope in many na- 
tional forests, but nowhere are they increasing. 
In northwestern Nevada and southeastern Ore- 
gon there is a large antelope herd, estimated at 
from 1,500 to 3,000 head, grazing on public 
lands outside of forest areas. An effort is now 
being made to secure the creation of a game 
refuge which will cover the habitat of this herd 
so that it may be protected and saved from 
extermination. 


The number of moose on the national forests 
has been increasing in recent years. The largest 


ZOOLOGICAL SOCIETY BULLETIN | Ee Ys 


number is found on the Teton National Forest 
in northern Wyoming where moose are now be- 
coming rather plentiful. 
‘In addition to deer, elk, and antelope, the 
estimate lists 149 buffaloes on National forests, 
67 caribou, 10,500 mountain goats, and 12,300 
mountain sheep. 

The buffaloes are mainly on the Wichita Na- 
tional Forest and Game Preserve in Oklahoma. 


Forty buffaloes, representing the increase of 


this herd beyond the carrying capacity of its 
range, have been given to city parks and zoo- 
logical gardens during the last four years. One 
buffalo was presented to the Republic of Mex- 
ico and one to Montevideo, Capital of Uruguay. 


The estimate as a whole indicates that except 
for the antelope there has been a slight increase 
in the number of most big game animals on the 
national forests. The census was conservative, 
and an underestimate is regarded as more likely 
than an overestimate. 


A Grizzly in Washington.—One of the few 
grizzly bears ever killed in the State of Wash- 
ington was shot late this summer by Govern- 
ment Hunter P. C. Peterson after he had trailed 
the animal with his dogs for several days in the 
Okanogan National Forest. 


The dogs followed this last grizzly from 7 
o'clock in the morning until 2 in the afternoon, 
when they caught up with him in a clump of 
bushes on Holman Creek. When the hunter ap- 
proached, the bear charged, but the dogs drew 
him off permitting the shots which killed him. 


The bear weighed about 1,000 pounds, and 
stockmen said he killed livestock not only for 
food but for recreation. It was reported that 
during the summer this ranch raider had killed 
35 head of cattle and 150 sheep and had done 
damage estimated at $3,000. 


Protection for Chimpanzees.—Chicago, Dec. 
81.—The Governor General of French West 
Africa has issued an order forbidding the cap- 
ture, sale or exportation of living chimpanzees 
in French territory, according to the Paris 
representative of the American Medical Asso- 
ciation. Special permits to capture and export 
chimpanzees for scientific purposes may be 
secured by scientists and medical investiga- 
tors. The permits are limited to time and the 
number of chimpanzees that may be captured. 
Animals may be captured only with nets or 
traps, and not wounded.—N. Y. Evening Post. 


Cock-of-the-Rock.—Colloquial bird names 


are seldom accurate as far as relationships go, 


but often they are singularly apt in application. 
The cock-of-the-rock in no cock in the gallinace- 
ous sense but the large “comb” of feathers and 
the fowl-like beak make the resemblance amus- 
ingly close. The bird is really a member of the 
passerine or perching-bird group, not even re- 
motely related to the Galliformes. 

Because of its brilliant orange plumage and 
its great rarity in collections, the cock-of-the- 
rock is keenly sought and highly prized when 
once obtained. Four species are known but the 
only one that has ever been exhibited alive is 
Rupicola rupicola, from northern Brazil, British 
Guiana and Venezuela. It is found only in al- 
most inaccessible mountainous regions, so that 
its capture and transportation are very difficult 
matters. 


Four cocks-of-the-rock have reached us, 
through the efforts of the Tropical Research 
Station, the first time in June, 1916. The last, 
received on August 13, 1920, lived until Septem- 
ber 16, 1922, the period of over twenty-five. 
months establishing what we believe to be a 
longevity record for the species. 

While engaged in mine inspection in Ven- 
ezuela, during the early summer of 1923, Mr. 
E. Percy Smith, a mining engineer of New 
York, received as a gift, two cocks-of-the-rock, 
caught for the purpose by Indian hunters. 
Though both were fully adult, they readily ac- 
cepted the new conditions and were brought 
safely to New York. Unfortunately, however, 
one of the birds died soon after arrival and Mr. 
Smith, fearing that a similar fate might over- 
take the survivor, decided to present the bird to 
the Zoological Society. It was brought to the 
Park on August 28th and now occupies the par- 
ticular aviary which, for several years, we have 
been happy to designate as the ‘“cock-of-the- 
rock’s cage.” Lose. 


Shoes of Python Skin.—New footwear in- 
cludes some unusual varieties. In addition to 
crocodile and lizard dealers have shoes made of 
rare python and shark skin. They have secured 
a very fine python and are making up the skin, 
which is an attractive and fashionable fawn 
color. The shark skin shoes are in a good shade 
of brown, those of crocodile skin in a warm 
chocolate shade approaching henna and lizard 
shoes are mostly gray and white, the markings 
varying a little—From the London Times. 


Wanted: The following numbers of Zoological 
Society Bulletin: November, 1916; March, 
1917; May, 1917. 


GIANT LAND IGUANA FROM GALAPAGOS. 
Conolophus subcristatus (Gray) 


These brightly colored lizards feed on blossoms and spiny cactus; they are very vicious, but not difficult 
to run down and capture. Many specimens are living in the Zoological Park. 


A. Water Color drawing by Isabel Coooper from a new book—by William Beebe—Galapagos; World’s End. 
Published by Putnam, N. Y. City. 
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FIVE HOURS IN THE GALAPAGOS 


By Witi1aM BrEEse 
Photographs by the Author and John Tee-Van 


N the Zoological Society’s Collections at the 
present time is a Flightless Cormorant, Nan- 
nopterum harrisi (Rothsch.), which I 
brought back on the Harrison Williams Expedi- 
tion from the Galapagos. It has been in cap- 
tivity now for more than a year, and is in perfect 
health, eating heartily after molting success- 
fully. In fact it is so aggressive and can do such 
execution with its strong, hooked beak that the 
keepers have to guard against sudden attack on 
the part of the big bird. 

I caught two of these birds on their nests in 
Tagus Cove, on the west side of Albemarle, on 
April 6th, 1923. At the Aquarium in Battery 
Park is a Galapagos Penguin, Spheniscus men- 
diculus Sunde., which was captured on the oppo- 
site side of Tagus Cove on the same day. 

These birds are sufficiently rare, and their 
haunts and the incidents of their capture unu- 
sual enough to be worthy of narration in the 
Zoological Society’s Butietin. I have taken the 
following account almost unchanged from a 
chapter in my forthcoming book, “Galapagos; 
World’s End,’ which will be published under 
the auspices of the Zoological Society. 

We left James Island early on April 5th in 
search of much needed fresh water, and skirted 
the north and north-west shores of Albemarle, 
crossing the equator twice in four hours. 

Albemarle is as rugged and barren as any 
of the Galapagos; everywhere over the sides of 
the great volcanos the sparsely green slopes 
were streaked with patches and furrows of lava, 
spreading out here to fill a hollow and narrow- 
ing to a line there as the molten stuff found a 
channel in which to flow. Wonderful cloud ef- 
fects formed round the crater tops, the highest 
of which reaches a five thousand foot elevation, 
and knowing that there were vents from which 
steam, and gas were constantly issuing, we 


strained our eyes in the attempt to make out 
smoke clouds over the misty mountains. In- 
numerable small craters pitted the flanks of 
the large ones, and even close to the water’s 
edge there were little truncated cones that once 
upon a time had heaved themselves up and spit 
fire in imitation of their betters. 


Tagus Cove looked so little like its portrait 
on the chart that we refused to recognize it and 
overshot it several miles, steaming farther south 
in an endeavor to find something we liked bet- 
ter. We saw nothing but surf-drenched lava 
shores with no sign of shelter, so somewhat 
shamefacedly we returned. As we _ steamed 
slowly inshore, Tagus opened out before us into 
a perfect anchorage—a long, narrow cove, with 
sheer black walls coming almost straight down 
to the sea all around, and with deep water to 
the very foot of the cliffs. Opposite the en- 
trance rose the ravaged sides of Narborough 
Island; dark and grim at the head of the cove 
was a ravine which cleft the surrounding heights 
and offered the only possible landing place, 
though even here the surf broke heavily on an 
abrupt face of rock. A few shearwaters and 
one pelican were the only signs of life except 
the alien Noma creeping cautiously inshore. 
Against a wonderful sunset of purple and green 
the sombre land loomed dark. After the rattle 
of the anchor chains had ceased to echo from 
the cliffs, an eerie stillness settled down, and 
we felt that we might indeed be the “first, who 
ever burst, into that silent sea.’’ Quotations 
from The Ancient Mariner seemed constantly to 
occur to us among these islands. Perhaps the 
presence of the albatross, seen on the first day, 
influenced us; certainly “water, water, every- 
where, nor any drop to drink” was so appropri- 
ate as to be positively painful, 


With the help of a scaling ladder we man- 
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aged to land on a flat rock at the mouth of the 
ravine and had a half hour of daylight before 
the sun sank. This meant only a short walk, 
and an unsuccessful search for a fresh-water 
pond. In a shallow cave near the shore, many 
old dates were carved, one of 1836. An anthill 
in voleanic dust yielded six ants. The most con- 
spicuous things were white, long-petalled flow- 
ers, two to each plant, with half a dozen 
elongated leaves growing in the dust. Their 
roots penetrated a bare half inch. 


As we landed, pelicans were fishing in the 
dusk, but the greatest thrill came when we 
saw our first flightless cormorant swimming 
fearlessly near the boat. It watched us and 
now and then dived deeply, once passing far 
down under our bows. Just before dark as we 
were rowing back to the yacht, a bird swam 
ahead of us, which looked very much like a 
shearwater, although one of us thought it was 
a penguin. This decided us to remain at least 
long enough on the morrow to learn more of 
these remarkable birds. 


We returned after dark in an unenthusiastic 
frame of mind as far as fresh water was con- 
cerned. The chart said there was fresh water 
at Tagus Cove but by this time our attitude to- 
ward the chart statements was like that of most 
people toward the weather bureau’s prophecies. 
There was nothing left to do but to go to 
Chatham Island, the only inhabited one of the 
Galapagos. Here there is a small penal colony, 
and here we knew we could get water, for the 
inhabitants must live, and besides we had read 
of schooners that in recent years had stopped 
there for refreshment. 


In order to reach Chatham on time, the Cap- 
tain announced that we should have to leave 
Tagus Cove at ten o'clock the next morning. 


So we girded up our cameras, guns and col- » 


lecting paraphernalia, and turned in early, 
ready for a few precious morning hours of the 
hardest, quickest work we could possibly 
achieve. 

In this equatorial, twilightless world it was 
as dark as midnight at five o’clock when we 
came on deck into the cold sweet air. It was 
too chilly for comfort. A scant half moon hung 
in the zenith, but it was almost eclipsed by the 
brilliancy of Scorpio which was almost twisted 
about it. The Southern Cross lay flat on its 
side near the horizon, Gemini was low in the 
west, and Venus, the magnificent, rested like 
some wonderful unearthly beacon, exactly on 
the summit of the mountain east of Tagus. 


On all sides of us were the high, mysterious 


cliffs, dark and silent as they had been when 
they looked down upon the ships of the old 
buccaneers, of the whalers, of occasional ships 
of war of various nations, even upon Lord 
Byron in charge of the dead bodies of the King 
and Queen of the Sandwich Islands. 


Not a sound of night bird, or distant bark of 
dog in this desolate land; only motionless heaps 
of cinders, piles of dust undisturbed by any 
breath of air and scant foliage hanging limp 
and quiet as the rocks themselves. Only once 
was the sight and sound of this oceanic isola- 
tion broken, when one of the most brilliant 
meteors I have ever seen shot across the sky, 
with a blazing glare of light and a low, sinister 
hiss, vanishing beyond the distant crater rim as 
if it had plunged within—a worthy sanctuary 
for this inorganic wanderer from outer space. 


While waiting for breakfast we collected the 
half hundred moths which had flown on board 
during the night, and loaded the boats ready 
for instant disembarking. The water in our 
shut-in bay was smooth and black and it merged 
indistinguishably with the shadows of the sur- 
rounding cliffs, so that the Noma seemed to float 
at the bottom of a narrow well. 


After hastily snatched cups of coffee, we 
divided into three parties, one going the rounds 
of the cove to see what the waters and over- 
hanging cliffs had to offer, another went up 
to the head of the bay and inland along the 
ravine. I chose to attempt to land on the north- 
ern side farther out toward the open water, and 
if possible to strike upward to the colonies of 
birds along the edge of the cliffs. As it turned 
out this arrangement was as perfect as if we 
had known beforehand what awaited us. 


With Bill Merriam and John Tee-Van I set 
off for the seabird cliffs near the outer mouth 
of the cove. Skirting the cliffs we discovered 
an inlet with the slope at the head less steep 
than on each side, but the end proved so nar- 
row that the slight rollers surged up and down 
a height of about eight feet and made landing 
unthinkable. Near the entrance we found a 
half-concealed, water-worn gully, with a nar- 
row ledge of lava just above water line. Leap- 
ing out on this we passed out cameras, guns 
and tackle on the upward lift of the boat. Then 
began a ghastly climb, up and down, up and 
down, over slopes just under the sliding point 
of loose clinkers. The surface was composed 
of my old friends, flat slabs of lava like man- 
hole covers, balanced and resting on a thick 
layer of volanic dust. We never dared climb 
in line, for time after time, a careless step would 
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SKIN OF 


The wings of the Flightless Cormorant are smaller in 


FLIGHTLESS CORMORANT 


proportion to its size than were those of the 


Great Auk. 


upend one of these rocks and it would go career- 
ing down hill like a runaway cart wheel, start- 
ing sub-avalanches at every touch. With a forty 
pound moving picture camera in one hand, a 
three-barrel shot gun in the other, and a game- 
bag which was diabolically clever in getting 
in the wrong places, one’s feelings were far 
from science when the foothold gave way. At 
such a moment I would sink flat and spread 
eagle as much as possible, chewing and eating 
dust which had taken part in the birth of Albe- 
marle. Slowly I would move down hill, with a 
movement as sickening as that of a circular 
earthquake. Rock after rock would hurtle to 
the bottom and splash into the black, sharkful 
water. More than once when I seemed actually 
to be gathering momentum, my eye caught sight 
of the Noma riding so peacefully at anchor, and 
I would have given much to be on board of her. 
Within a few seconds time I mused apparently 
for hours on the insanity which impelled me to 
tempt fate thus—when a fraction of a degree’s 
greater pull of gravity would precipitate my- 
self, camera, gun, clinkers and dust into the 


depths of Tagus. Then my foot would catch in 
the precarious roots of some small plant, which 
in my present plight seemed as a mighty oak. 


I even welcomed the painful assistance of a 
cactus, anything rather than that feeling of ut- 
ter helplessness, when the whole earth seems 
sliding downward with you. The moment I 
achieved some kind of grip, my mind went 
ahead to the boobies and possibly cormorants 
awaiting me and I would slowly and painfully 
arise, and from a serpent’s progression, attain 
that of a quadruped, and on hands and knees 
creep to the nearest point of safety, for an- 
other attack upon the slope above. My helpers 
could do nothing to help, nor could I offer as- 
sistance when they were in trouble. The great- 
est kindness was to keep as far apart as pos- 
sible. In the cold chill of early morning, we 
were panting and soaked with perspiration when 
we reached the summit of the succession of 
knife-topped ridges back of the colonies of 
birds. 


From now on our way led gently down hill, 
with no more under foot trouble than would be 
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offered by a ploughed field of jagged stone. 
Dodging the thick growth of thorn brush, we 
encountered a veritable chevaux-de-frise of cob- 
webs. Here were the same zigzag-backed spid- 
ers as elsewhere, of the largest size and with 
webs as thick and strong as elastic cord. With 
arms full of apparatus, and every pore drip- 
ping, lame and sore from our frightful climb, 
it was no added pleasure to have hundreds of 
sticky weblines across eyes and ears and face, 
with the spiders themselves crawling everywhere 
from cap to knees. I sometimes stopped, seized 
a single great strand, lifted it and snapped: it 
back of my head without even nearly break- 
ing it. 

A few of the giant, brilliantly colored grass- 
hoppers flew up before us and were now and 
then entangled, but everywhere were scores of 
close-wrapped remains of big sphinx moths 
which had been caught during the preceeding 
night. In the early morning dawn songs arose 
in all directions from the throats of little black 
finches. The mockingbirds which came to look 
at us, were silent for the most part, many of 
them accompanied by full-grown young. 


I will never forget the scene when once we 
could drop our loads, stand erect and let our 
pounding pulses gradually quiet down. Land- 
ward, one’s eye followed the low slope, leaping 
the dozen gorges up and down which we had 
toiled, and watched it slowly steepen until it 
culminated high against the sky on the crater 
rim of Tagus mountain, eight hundred feet above 
us. It was covered with lava and volcanic ash, 
with meadows between of the equally terrible 
bur-grass sheltering the myriads of hooked 
seeds. Here and there were groups of small 
trees, with the scanty foliage greyed with dust 
‘and yellowed with the beginning of the pitiless 
drought which was closing down for the com- 
ing eight months. To the west lay Narborough, 
with its symmetrical slopes standing out like 
bronzed steel in the dawn light. 


Northward, the two great volcanic peaks 
which we had encircled’ yesterday, showed 
clearly, the daily cloak of clouds having not yet 
formed. Immediately behind was the marvellous 
evensided cove, with its steep slopes sliding 
sheer into the water. Beneath, on the rim of the 
cliff, giant breakers dashed foam over and 
around rugged piles of lava, while one, mighty, 
flat-topped cube was completely covered with 
huge iguanas, all sprawled out in the sun. 

We finally reached the rookeries, which we 
found to be a pure culture of blue-footed boobies. 
To our intense disappointment we saw no trace 


of cormorants from water-level to cliff top. The 
nests of the boobies were on the very edge of 
the cliff and when I first approached, several 
dozen were gathered together, many full-sized 
brown birds with quivering wings importuning 
their parents for food. When I was a few yards 
away they dropped off the cliff and floated 
gently outward, some of them, banking up 
wind, turning and drifting back. When a few 
feet from my face they put on brakes and hung 
in mid-air, craning and twisting their necks to 
get a good view of me with their great yellow 
eyes. The remaining birds were all sitting on 
eggs and refused to leave. When we wanted 
photographs and moving pictures of their eggs 
I had to push the birds back. Even the males, 
easily distinguishable by the small size of the 
pupil, were quite fearless, and faced me un- 
flinchingly as I walked up to them. Solan goose 
is a good name for them, for in the general 
clamor of a rookery, the dominant sound was 
the strident goose-like trumpeting of the fe- 
males. The egg or eggs were laid simply in a 
hollow in the ground worn by the bird’s body, 
or in a crevice of the lava. I took five sets of 
eggs, three of one, and two of two eggs each, 
and this was about the general proportion. 


After taking hundreds of feet of film, and 
dozens of plate photographs, we picked up sev- 
eral birds and wrapped them in game bags, 
preparatory to carrying them back to the Noma, 
and at this moment a boat with the members 
of party number two appeared at the foot of 
the cliff and yelled up something about pen- 
guins. We had not expected to find penguins 
here, in spite of our vision of the night. before, 
and this thrilling news made us pack up in all 
haste and return. None of us will ever forget 
the trip back. Bill Merriam had the great moy- 
ing picture tripod and the bag of live boobies, 
and if the accidents and unexpected and im- 
possible things which happened to him on the 
back trail, could have been filmed, it would 
have eclipsed the utmost of Hollywood’s ef- 
fects. The three legs of the tripod appeared 
alive and the birds were miraculous in their 
ability to get a wing free at critical moments. 
Once there were three flapping wings and I 
almost feared that Sindbad’s experience with 
the roc would be repeated with Bill. How we 
managed to get safely down that nightmare 
place I cannot explain, but at last we fell into. 
a life-boat, an inextricable mass of cameras, 
men, guns, tripods, boobies and bags. 


We went full speed straight across the cove 
to a series of caves just in time to see Mr. 
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On the slopes we discovered, studied and captured the Flightless Cormorants and Penguins which are now living 
in the Zoological Park and the Aquarium, 
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A STRUCTURAL VIEW >: OF “Pili CORMORANE 


The Flightless Cormorant of the Galapagos, showing the small wings, the 


large feet and strong rudder tail. 


Curtis ladle out several penguins. They were 
all in the dark at the back of the cave and 
obligingly came out one by one and stood still 
until the net closed over them. When taken 
out in the boat they made no attempt to bite 
or escape, accepting their new environment and 
friends with perfect equanimity. I examined 
the cave and from the number of feathers and 
abundance of sign, I am certain : 
these birds were bred there. We 
captured two full-grown birds of 
the year and an adult female. 


These are the smallest pen- 
guins in the world, and of course 
the most northern of their kind, 
all other being wholly Antartic. 
On our return trip, far north of 
Tagus, but still on the west coast 
of Albermarle and about six 
miles north of the’ equator, I 
was watching the shore with 
powerful glasses resting on the 
rail when I distinctly saw four 
penguins waddling over’ the 
rocks. They: jumped: in, teet 
first, as they usually do, came 
up and swam around as long as 
we were,in- sight. “This is the 
first time these birds had been 
seen north of the equator and 
while not a relatively important 
new fact, yet it is interesting as 


CLOSE-UP 


Flightless Cormorant sitting on its 


extending the distribution of the 
order Sphenisciformes into the 
northern hemisphere. 


We had hardly recovered from 
the excitement of capturing the 
penguins when word came from 
another exploring: party that 
there were cormorants on their 
nests just across the cove. Send- 
ing to the Noma for more films 
and plates, we went across and 
found two magnificent flightless 
cormorants sitting on their nests. 
The two nests were fifteen feet 
apart on slight projections of 
lava rock on the steep slope, and 
about twenty feet above the 
water. Each bird had a single 
egg and nothing would induce 
them to desert it. Even when 
one of our party, climbing along 
further up hill, stumbled and 
sent two lava slabs _ hurtling 
down very close to one of the 
birds, she barely moved. 


The nests were well-formed masses of debris 
brought from the water, chiefly dried sea-weed, 
desiccated starfish, fish bones and other aquatic 
jetsam. The wings were very small, held close 
to the body ordinarily but out sideways at a 
sharp angle when the bird was sunning itself. 
When I approached closely or waved my hat the 
bird rose high on her toes, opened and snapped 


OF A® NESTING -CORMORANT 


nest and single egg. 
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ONE OF OUR CORMORANTS IN TAGUS COVE 


Flightless Cormorant swimming with body immersed in the waters of Tagus Cove. 


her mandibles, uttering a regular cormorant 
croak, but louder and more resonant than that 
of our common species. 


After we had taken quantites of film and 
photographs from all possible distances and po- 
sitions, Gilbert Broking and I approached. 
When close I seized her as quickly as possible, 
reaching for the mandibles, but like a flash 
she dodged, leaped off her nest and when I 
seized her body, she raked my hand fore and 
aft with the cruel curved tip of her beak. Three 
times she went to the bone before I could se- 
cure her. Broking had meantime rescued the 
single egg. I carried her down to the boat and 
handed her over without further mishap to one 
of the party. I then captured the other bird, 
getting full measure of wounds from her as well. 
The quickness of the head and neck was in 
marked contrast with the slow gait of the birds 
on land. Their usual mode of progression is an 
awkward waddle, the whole body of the bird 
moving in rhythm with the short leg and great 
webbed feet. When they meet an obstruction, 
as a lava block, they bend down a little and 
leap upward with both feet at once, sometimes 
clearing six inches and often resorting to a 
series of penguin-like hops, wholly unlike the 
habit of any species of flying cormorant. When 
disturbed by me and during the few seconds 
when I fumbled my grip and the bird was at- 
tempting to escape, it fell flat on its whole 
length and pushed ahead with its webbed feet, 
recalling the gait of certain Antarctic penguins 


when going full speed over hard snow or ice. 
The eggs are elliptical in shape, of a pale 
bluish-green, much concealed by a whitish de- 
posit of lime and about one and three-quarters 
by two and three quarters inches in size. These 
are the giants among cormorants, lack of flight 
having resulted in a decided increase of dimen- 
sion and body weight. The larger of the pair 
which I caught alive weighed eight and a half 
pounds as against an average of six and a half 
pounds of those which I have collected in Brit- 
ish Guiana. Compared with the Farallone cor- 
morant the percentages are as follows: The Gal- 
apagos birds are one-third longer in total length, 
the culmen is one-third longer, the tail is nine 
per cent longer, and the wing is forty per cent 
shorter than the Farallone cormorants.  Al- 
though the Galapagos cormorant appears to be 
the largest of living cormorants, yet the recently 
extinct Pallas cormorant of Bering Island, 
which became extinct about one hundred and 
eighty years ago, reached a weight of fourteen 
pounds. As an example of wing degeneration 
our Tagus bird is even more striking than the 
classic great Auk, for while in the latter the 
wing formed twenty-four per cent of the bird’s 
total length, in the cormorant this relative 
measurement is only about nineteen and a half 
per cent. As we might expect, the legs and 
feet are large and of great strength. The swim- 
ming webs are aided by an additional expanse 
of skin in the form of a broad, stiff flap extend- 
ing down the tarsus. They swim much lower 
in the water than other cormorants, often with 
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A NESTING CORMORANT AT HOME 


On the terrible slopes of Albemarle Island, where a single misstep would send 
one to the waters of Tagus Cove with an avalanche of clinkers. 


only the head and neck out, the back being 
completely submerged. When diving the body 
is humped suddenly forward or actually thrust 
up, forward and down in a real forward dive. 
Long distances can be covered under water, the 
wings held loosely, but motionless, while the 
great totipalmate webs curl and uncurl with 
great power, and a machine-like regularity. 


The stomachs of these birds contained the 
following: number one, three eels, two Scyta- 
lichthys miurus, and one Gymnothoraz dovi; 
number two, a good sized octopus; number three, 
one small fish, well digested. 


Like most of the other birds which live among 
these black lava islands, the cormorants are 


dull ih: -color. <- Phe. bill, 

pouch and feet are all dusky 
brown or black, while the 
plumage is drab brown, with 
sometimes a little greenish 
inidescencé on the upper 
surface, set off by a few 
white hair-like, feather fila- 
ments on the head and neck. 
The eye is the only excep- 
tion to this color scheme, 
being of a clear glittering 
Italian blue. 

The inconspicuousness of 
these birds, large as they 
are, is attested by the fact 
that they escaped the atten- 
tion of Darwin, and all ex- 
peditions down to twenty- 
five years ago. -- They ‘are 
confined to parts of the 
coast of Narborough and the 
adjoming western side of 
Albermarle, and are very 
near the danger line of ex- 
termination. One of the last 
expeditions to the Gala- 
pagos killed twenty-six of 
the birds, and as they have 
been thoroughly measured 
and examined, it is to be 
hoped that very few addi- 
tional ones will be needed. 

The two females which I 
captured alive, are as I have 
said, in perfect health today 
after seven months in the 
Zoological Park. I secured 
the two eggs and the nests 
complete. Being by this 

time thoroughly laden down with specimens and 
photpographs and every container overflowing, 
there was nothing to do but to remove my shirt 
and wrap the nests carefully up in it. 

From a landscape which superficially seemed 
utterly barren of life, we had extracted the 
greatest possible profit to be gained from pho- 
tographing, both stills and moving pictures, 
paintings in water colors and oils, specimens 
of all kinds, plants, flowers, minerals, insects, 
fish, lizards, birds’ nests and eggs, and notes 
scrawled on every imaginable scrap of paper. | 

At 10:30 a. m. we drew up the anchor and 


steamed from the cove, after as strenuous a five 
hours as most of us had ever spent. 
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PETS AND SUPER-PETS 


By Rutu Rose 
Photographs by William Beebe and John Tee-Van 


ET goldfish have always seemed to me like 
the last word in undesirability, yet only 
five petless days had passed on the Noma’s 
southern way when we had an inch-long trig- 
gerfish affectionately named Joey, whose small- 
est act was Solicitously watched and whose un- 
timely death was mourned sincerely. A yacht 


to come to terms, however, so I reluctantly 
parted from him, but I was haunted by regret- 
ful memories of the intense frown on his wor- 
vied little face. Two days later I succumbed 
to temptation and set out to find a fat woman 
in a black dress, of whose name and address I 
was completely ignorant. In crises of this sort, 
cab-drivers are often reliable guides, philoso- 
phers, and friends. The situation having been 
explained to one, of African-West-Indian ex- 
traction, we drove slowly up and down the 


A CONOLOPHUS ENJOYING A SIESTA. 


without a mascot is unthinkable, yet we re- 
mained in this miserable state until we reached 
Colon. 

The day we arrived, I met on the street a 
very fat woman who was evidently proceeding 
to a new home, as all her household goods pre- 
ceded her on a hand-barrow. Two small mon- 
keys clung to her mountainous shoulders, and 
in the barrow a larger one was couchant on a 
field of bedding that was anything but argent. 
One of the small monkeys caught my eye; 
though he was only of the common or hand- 
organ variety known as Cebus, his coat of rust 
and tan was unusual. His owner and I failed 


streets of the town, pausing now and then for 
a shouted colloquy in Spanish with shop-keep- 
ers on the sidewalk. At length an old woman 
in a purple dressing-sacque seemed to recognize 
the description of My Lady of the Monkeys, 
and set off at a brisk trot to show us where 
she lived. Arrived at the place, I went trust- 
fully into a pitch-black room, which opened di- 
rectly from a narrow alley. 

The only article of furniture in the small 
square room, in which an entire family lived, 
was an enormous white iron bed, and on it, 
inextricably tangled in yards of string and each 
others’ arms and legs, were the three monkeys 
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GALAPAGOS MOCKINGBIRDS Se es ES Sno Pat Ae 


They were an astonishing study in fearlessness. 


I had seen on the street. After cautiously cut- 
ting them loose, the entire mass was carried 
into the alley to enable me to pick out my little 
Puzzled-Face. Negotiations satisfactorily con- 
cluded, I bore him away to the waiting cab, and 
as the beloved black faces of his former own- 
ers receded in the distance, he hung over the 
back seat of the open cab with out-stretched 
arms, giving vent to such screams of anguish 
at this outrageous proceeding, that, with a fine 
disregard of sex, he was at once named the 
Sabine Woman. 


This was only a temporary name. I later 
christened him Chiriqui, after that region of 
Panama from whence he came; but because of 
his deplorable table-manners, some members of 
the party insisted on calling him Gatun Spill- 
way. 

For the first few days he was distrustful of 
his new environment, but it was not long before 
he was thoroughly reconciled to us, and anyone 
who appeared on the after-deck, where he was 
tied to the mast, was greeted with friendly 
chattering and joyful little leaps. 

While we were among the islands, he was oc- 
casionally taken ashore, the only monkey, so 
far as we know, ever to set paw on the Gala- 
pagos. 

Our next pet was an undesirable one from 
Chiriqui’s point of view. The first day we spent 
on Indefatigable Island, some of the over-zea- 
lous sailors brought aboard a great blue heron 


which they had partly disabled in capturing. 
He was released on top of the awning that cov- 
ered the after-deck, and for several days he sat 
there gloomily, brooding over his wrongs and 
his injury. At length he began to take a sufh- 
cient interest in life to eat the fish that we 
threw him, but he showed no inclination to fly, 
and kept strictly to his own quarters, voyaging 
with us from island to island like a tourist. 
Presently he began to venture nearer the rail 
that separated him from the boat-deck, and then 
the feud commenced between him and Chiriqui. 


From that time Vincent, the heron, became 
an unmitigated nuisance. He hated Chiriqui with 
a deep, dark hatred, and his boldness hourly in- 
creased. The whole of the yacht was his to 
stroll upon and at first it was quite startling 
to have Vincent appear suddenly round a cor- 
ner, with his sinister, high-stepping prowl. He 
would wait until he thought everyone was safely 
out of the way, and then he would stealthily 
bear down on poor little bound Chiriqui like 
some dreadful doom. He could have impaled 
the monkey with one direct blow of his strong 
bill, a fact of which his victim seemed fully 
aware, for he usually took refuge under a chair, 
if one was near, and then lifted up his voice 
for a rescue. 


We patiently endured Vincent’s trying ways, 
but we were not sorry when, on our return to 
Indefatigable, he appeared to decide that his 
sight-seeing trip was over and took wing. 
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A COLLECTION OF MARINE LIZARDS 


Amblyrhynchus Lizards on Eden Rock. 


The three little penguins that we took from 
Tagus Cove were charming pets. After their 
first fright, during which they inflicted a few 
lacerations with their sharp beaks on _ their 
would-be admirers, they became popular mem- 
bers of the menagerie and at feeding time they 
were sure of a friendly audience. They were so 
tame that it was difficult to keep them at arms’ 
length long enough to take a photograph, and 
they crowded underfoot in competition to be 
stepped on. When released from their cage, 
they waddled busily about with stumpy little 
wings outstretched, looking appealingly up into 
each person’s face in an anxious way which 
meant that fish were ardently desired. The 
smoking-room, opening from the after deck 
where they lived, was a favorite resort once 
they managed to scramble over the high thres- 
hold, and here they inspected the phonograph 
with great interest. 


The smoking-room had a fascination for our 
sea-lion pup, also. His name was Benjamin 
and having watched from the rear his progress 
down the deck, we fancied that we had dis- 
covered the original of the famous Chaplin 
walk. After prodigious efforts, he would hoist 
himself over the threshold, and fall with a flop 
into the smoking-room, where he climbed over 
the leather seats ’round the wall, and on one 
occasion was found reposing comfortably on 
top of the phonograph, partly in and partly 
on some one’s new Panama hat. One night he 


escaped from his cage and in the course of his 
nocturnal explorations fell down the hatchway 
into the Taxidermist’s bunk, and the same night 
one of the sailors sleeping on.deck was roused 
by Benjamin creeping under his blanket; we 
were told next morning that Benjamin had 
jumped overboard, but we always suspected that 
he was perhaps assisted on his homeward way. 


At Tagus Cove we had captured two flightless 
cormorants from their nests far up the steep, 
rocky cliffs. It was possible to approach to 
within a few feet of them, but they fiercely re- 
sented the attempt to remove them from their 
large, greenish-white eggs, and their resent- 
ment was expressed by sharp, curved beaks, 
and powerful neck muscles, operating on the 
hands of their captors. he morning after they 
were brought on board, we found that one of 
them had laid us an egg, like a well-trained 
fowl, but they were a long time in recovering 
from their fear of us, compared to the penguins, 
who made themselves at home almost at once. 
The cormorants refused to eat for many days 
and forcible feeding was resorted to at last. 


From Eden Rock we took away a large col- 
lection of live lizards—the rough black creatures 
that are distinguished by being the only marine 
lizards in the world. A wire-covered boat, on 
the upper deck, was filled with their sprawling, 
wrinkled bodies, which received a daily dousing 
with salt water. The great mahogany-and- 
orange land lizards, Conolophus, occupied an 
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A CONOLOPHUS INNOCUOUS 


To handle a Conolophus in any other way was to 
invite trouble. Their jaws were like steel traps. 


enormous square box on their same deck, and 
nothing could have been in more striking con- 
trast than the habits in captivity of these two 
creatures, so closely related. Amblyrhynchus, 
the marine lizard, had never attempted to bite, 
no matter how roughly handled; he endured 
what came in almost complete passivity, and 
passively ignored food of any description. Cono- 
lophus, his cousin from inland, fought like mad, 
bit like a fury, and ate like a pig! 


During the four marvellous days that we 
spent at Tower Island, anchored in Darwin 
Bay, we acquired three nestling sea-gulls— 
Creagrus furcatus, the Fork-tailed Flesh-eaters. 
The first and smallest one looked so much like 
a well-known advertisement that no other name 
than Bon Ami was possible. The next day 
another was brought aboard and behaved so 
peevishly toward his companion, especially at 
meal-times, that he forthwith became Sale 
Type. The third one was much larger and had 
lost all his fluffy nestling looks. He was called 


OUR SEA-LION BENJAMIN 
The travels of Benjamin on shipboard were exten- 


sive, and varied. 
Mon Copain, but in practice he was so uncom- 
radely that he was separated from the others, 
and dwelt in solitary splendor. 


We brought three Galapagos mockingbirds 
with us, caught by means of bird-lime spread 
on twigs. They were an astonishing study in 
fearlessness and adaptation to hitherto un- 
dreamt-of circumstances. Imagine birds that 
had never before seen men, snared by means 
of a sticky mass that held them fast by the 
feet, handled for some minutes while they 
were being freed and the lime washed off, and 
that fifteen minutes later, ran confidently to 
the bars of their cage to take worms from our 
fingers! The next day they were actually 
singing their sweet, liquid song when I came 
to refill their water-cups. It was interesting 
to see that in the cage their habits conformed 
to what we had observed of them on shore— 
that they seemed to spend less time on their 
perches than in running briskly about on the 
ground. 
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Two Galapagos hawks, several of the little 
scarlet-cheeked lizards, a lovely dove native 
to the islands, an aquarium of rainbow-hued 
fishes from the pools of Darwin Bay, and one 
of the great tortoises from which the archi- 
pelago receives its name, made up our list of 
live specimens when we reluctantly steamed 
homeward. At Panama the menagerie was con- 
siderably augmented, and from Mr. Beebe’s 
forthcoming book, I quote the following con- 
cerning our most popular acquisition: 


“At Panama I made the acquaintance of 
Sindbad, and as I found him fallen among 
low company I rescued him and added him 
to our personnel. Sindbad was only an alias— 
his real name was Ateles ater, and less formal 
acquaintances spoke of him as a black spider 
monkey. I found him tethered in a narrow 
street, with a line of Panamanians ten feet 
distant absorbed in the jolly game of seeing 
who could spit upon him from that distance. 
There were two small palms in sight and 
Sindbad’s whole attention was fixed upon 
these; his dignity, his abstraction from his im- 
mediate environment was complete. The na- 
tive competitors must have had much practice 
—they were very skilful, and while I am not 
usually a kill-joy, yet I stopped this out-door 
sport by purchasing Sindbad then and there. 
As one long arm went around my neck and 
he looked inquiringly into my eyes, I almost 
agreed with Bryan—in fact, I am quite sure 
many human beings have not the slightest kin- 
ship with such a bandarlog gentleman as Sind- 
bad! He proved to be gentle, very self- 
contained and with a delightful sense of hu- 
mor and love of play. Only when suddenly 
alarmed did he ever threaten to bite, and after 
punishment never harbored a grudge. He 
_ walked upright constantly, balancing with both 
arms raised high like a gibbon. When walking 
on all fours the fingers were always doubled 
under, down to the knuckles. In fact, they 
were primarily hooks for catching hold of 
branches, even the thumbs having been com- 
pletely lost in the course of adaptation for 
a hanging and swinging organ. 


“Sindbad was the only monkey I have ever 
known who laughed. Many monkeys grin, 
like dogs at play, but even when at the climax 
of a game, they seem never to make a sound. 
But Sindbad really chuckled when tickled, or 
when he was wrought up with the excitement 
of the game he invented, of leaping down upon 
one from a height, and then trying to escape 
before being caught and rolled over. The 


chuckle was a series of jolly sounds which 


expressed audible mirth in a most astonish- 


ingly human way. : 

“When curious about anything which he did 
not understand, Sindbad uttered a single, high, 
clear note, and when he saw food approaching, 
he gave a series of shrill chuckles, quite un- 
like his hysterical giggle when playing, but 
obviously related in timbre and expression of 
satisfaction. He enjoyed teasing the puppy 
Bonzo, tweaking his ear, or tugging at leg or 
tail, and then allowing him to get almost out 
of reach before hauling him back casually by 
the tail, When the pup ceased to consider it 
play, and growled, the monkey at once re- 
spected the change of mood and stopped his 
teasing. This spider monkey showed far more 
intelligence in regard to his cord than the 
cebus and other monkeys we had, usually 
holding it clear of entangling objects by a 
twist of his tail, When the leash was en- 
twined around a chair leg or staunchion, he 
would try several ways of freeing it, and 
eventually follow it back from his belt along 
the line of the rope until quite clear.” 


We had besides a pair of large doves, a 
dozen brilliant little parrakeets, two lavender 
jays (most lovely in color), a three-toed sloth, 
and two strange marmosets, whose cranial de- 
velopment, or rather, lack of it, should have 
denoted strong criminal tendencies. If they 
had anything of the sort, they concealed it 
very well, for gentler, more timid little creat- 
ures were never seen. With a zoo of this size 
and variety, time did not hang heavily on any 
one’s hands on the return trip, and in rough 
weather considerable ingenuity was displayed 
in packing the many cages in secure positions 
and lashing them to any stable portion of the 
yacht. 


TERMITES 


ERMITES or white ants are small folk, 
but mighty in their achievements. Their 
part in the jungle world is to devour and 

destroy dead vegetation—twigs, branches and 
trees, the moment life has left them. Their 
reward is to live in highly organized communi- 
ties, with many castes, king, queen, soldiers 
and workers, to build roads and tunnels and 
elaborate nests and to multiply beyond count. 
Their kismet is to live out a short but ever 
busy life, with the very probable end of being 
eaten by anteater, or pheasant, peacock or 
junglefowl. 

The photograph was taken in the far in- 
terior of the Malay Peninsula, in Pahang, of a 
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ARMY 


OF TERMITES 


A well engineered trail; a widened path well buttressed, leading to the underground nest. 
Photographs of Termite and Tree Fern by William Beebe. 


well engineered termite trail, on the side of a 
bank, the path widened and buttressed in places 
A steady line 


and leading into a ground nest. 


of worker termites flows 
past, with big-jawed 
soldiers on guard, both along 
the line of march and at the 
entrance of the nest. The 
photograph shows a stream 
of hundreds of the passing 
insects, with the occasional 
traffic soldiers, and a group 
of watchful guardians on 


danger from above the nest.—W. B. 


TREE-FERNS 
XAGGERATION in the sense of un- 


usual size, so Bergson and Spencer 


the lookout for 


agree, lies at the base of humor and laughter, 


and so too in the natural world, the same 
quality will attract and focus popular inter- 
est, when a scientific or a poetic presentation 
It is the size of a fish, not its kind or 


fail. 
color which holds your 
circle of listeners, and 
to walk beneath a grove 
of bamboo grasses one 
hundred feet in height 
and think of the lawn at 
home is startling. 

To those of us who 
have spent most of our 
lives in northern climates 
tree-ferns are probably 
the greatest surprise—the 


TREE FERN 


“like an enlarged butterfly’s tongue. 


most remarkable feature of tropical novelties. 
Through all unwintry seasons we have known 
the maidenhair, the brakes and the walking fern, 


lowly, flowerless friends of our northern 
woods. Suddenly to look up and see the 
sky filigreed through great, widespreading 
fronds high above our heads is a very won- 
derful thing. For miles and miles one may 
climb the Malay mountains through dense 
growth of tree-ferns, with never a frond 
within reach, and in a day’s motoring in 
Martinique the great lacery plants are 
always within sight. The wooded trunks 
are different from other living boles, and 
like the pygmy hippopotamus and hoatzin 
seem living things from some far-gone-by 
era—things which have been shelved and 
overlooked by time and change. 


A young growing frond is one of the 
most beautiful curves of life. That in the 
photograph was a giant, the stem full three 
inches thick, yet it looks like the greatly 
enlarged tongue of a 
butterfly. I have seen 
New England humming- 
birds glean golden down 
from similar but tiny 
stalks for their nest, and 
in Borneo the most deli- 
cious greens I have ever 
eaten were uncurled 
frond springs gathered 
patiently by great naked 
Dyaks.—W. B. 
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MAKING THE AQUARIUM LARGER AND BETTER 
By C. H. Townsenp 


INCE the New York Aquarium passed under 

the management of the Zoological Society 

twenty-one years ago, eight cities in this 
country have built public aquariums, some of 
which are of considerable size. During this 
period our own aquarium, although improved in 
other respects, has not been able to increase its 
collections except in so far as was possible 
through enlargement of some of its original ex- 
hibition tanks. Occupying all available space 
within its heavy walls, growth was virtually 
arrested. A condition of retarded development 
is not wholesome for an institution any more 
than it is for a human being. ‘The public is apt 
to neglect a concern that seems to be at a stand- 
still. There has been no expansion of the build- 
ing either in height or area since it was devoted 
to the uses of an aquarium. 


The improvements which were commenced in 
August, 1923, will not only permit of an increase 
of fully one-fifth in the number of tanks but 
will provide equally desired space for admin- 
istrative purposes. The alterations now in pro- 
gress have already added a third story at the 
front of the building above the old office rooms, 
and thus made possible the creation of more 
exhibition space in the rear. What is now being 
done is more in the nature of a rearrangement 
of the mechanical equipment, than any extensive 
enlargement of the structure itself. 

Immediately following certain reconstruction 
work in the rear of the Aquarium, will come the 
building of more and larger tanks. 

The narrow entrance corridor has already 
been widened into a roomy foyer, beyond which 


registering turnstiles will be placed, while the 
hitherto unused rear corridor will become a con- 
venient point of exit, contributive to relief of 
congestion at the entrance. 


The stocking of the more capacious new tanks 
with larger forms of marine life than is now 
possible, will be a matter of decided interest to 
visitors, now numbering about two millions of 
persons a year. 


More than a year ago the Zoological Society 
established a new pumping and heating plant in 
the front basement of the Aquarium at a cost of 
nearly $70,000. It will also assume the cost 
of reconstructions connected with the increase of 


exhibits. The city has made appropriations for 
the third story improvement amounting to 
$94,000. 


The supplies and movable equipment of the 
Aquarium, its numerous large shipping tanks 
and seines, its store of pipes and valves, its 
feed-room supplies, repair and cleaning outfits, 
which have always been stowed in odd corners 
for sheer lack of space, are now provided for. 
The office, library, laboratory, wash-room, etc., 
all hitherto crowded into quarters that have been 
filled to overflowing for years, are now adequate | 
to the demands made upon them. 


A very notable improvement is a dry furnace- 
room, the old room having always been subject 
to inundation during high tides. 


The improvements as a whole have been 
greatly needed and the Aquarium is now larger 
than before and better equipped for efficiency. 
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ODENHEIMER AQUARIUM 


Audubon Park, New Orleans, Louisiana. 
From a photograph by H. J. Neale.. 


TWO NEW AQUARIUMS 
By C. H. TownsEnpD 


ITHIN six months two public aquariums 

have been added to the half dozen already 

in existence in this country—one on the 
Pacific coast at San Francisco, the other on the 
Gulf coast at New Orleans. The Atlantic coast 
region is already favored with four aquariums, 
those at Boston, New York, Philadelphia and 
Miami. By including the small aquarium con- 
nected with the headquarters of the Bureau of 
Fisheries at Washington we can credit five of 
these aquatic museums to the eastern coast. 


The Great Lakes have two aquariums, those 
at Detroit and Chicago, the latter being at pres- 
ent of rather small size and limited, like that at 
Washington, to fresh water exhibits. Chicago, 
however, proposes something very much larger 
and has submitted elaborate plans for our in- 
spection. The small aquarium at Honolulu, cele- 
brated for its gorgeously-colored tropical fishes, 
should be added to the United States list, mak- 


ing ten in all. 


Europe has not many more, at least of the 
larger kind, such as those of London, Brighton, 
Amsterdam, Berlin and Naples. ‘The new aqua- 
rium of the London Zoological Society, situated 
in Regent’s Park, was opened in October, 1923, 
when fresh water exhibits had been installed. 
The equipment for marine exhibits has been in- 
stalled since then. The New York Aquarium 
has already contributed several American species 
to the London collection and has sent to San 


Francisco specimens of that peculiar survivor 
of an otherwise extinct group, the horseshoe 


crab (Limulus). 


The Steinhart Aquarium in Golden Gate Park, 
San Francisco, has fifty-eight glass-fronted ex- 
hibition tanks, capable of holding 64,500 gallons 
of fresh and salt water. There is an outside 
reservoir holding 100,000 gallons. There are 
pools both inside and outside the building for 
seals and turtles, having a total capacity of 
140,000 gallons of water. 


The exhibits in the glass-fronted tanks con- 
sist of both marine and fresh-water fishes. The 
tropical fishes are brought from Honolulu. 


This aquarium, the gift of Mr. Ignatz Stein- 
hart, was opened on September 29, 1923. Its 
cost exceeded $300,000. Visitors for the first 
month numbered over 230,000 persons. The 
aquarium is under the management of the Cali- 
fornia Academy of Sciences. 


The aquarium in Audubon Park, New Or- 
leans, is the gift of Mr. Sigmund Odenheimer 
of that City. It was opened to the public on 
February 4, 1924, the estimated attendance on 
that day being 6,500. The week day attendance 
since that time has been about 2500, the Sunday 
attendance being about 5,000. This aquarium > 
is smaller than that of San Francisco. The 
building presents a very different external ap- 
pearance, being circular in form, but is equally 
attractive architecturally. 


The glass-fronted exhibition tanks, fifteen in 
number, are equipped for both fresh and salt 
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THE STEINHART AQUARIUM 


Golden Gate Park, San Francisco, California. 


water. The collections at present consist chiefly 
of fresh-water fishes. This aquarium is under 
the management of the New Orleans Zoological 
Society. 

The original plans for these aquariums, like 
those of Boston, Detroit and Miami were 
brought to the New York Aquarium for study 
and revision. 


THE SHARK SUCKER’S DISC 
By Ipa M. MELLEN 


HE Rev. J. G. Wood, in his good and fa- 

mous old Natural History, of which E. P. 

Dutton & Co. of this City have recently is- 
sued a new, revised edition, states that the dise 
removed from a dead shark sucker will adhere 
to any smooth object with “tolerable firmness.” 
He says also that “when the fish presses the 
soft edge of the disc against any smooth object 
and then depresses the laminae, a vacuum is 
formed, causing the fish to adhere tightly to the 
spot upon which the disc is placed.” 

This theory of adhesion seems to be slightly 
in error. 

The disc of the shark sucker (Echeneis nau- 
crates )—in reality a modification of the anterior 
dorsal fin of the fish—is tongue-shaped and 
composed of twenty plates or laminae, sur- 
rounded by a border of smooth flesh. The for- 
ward end of each plate is attached, while the 


rear end is free, excepting that each plate is 
connected in the center to the preceding, by a 
small strip of elastic tissue that lies flat when 
the disc is not in use and rises with the laminae 
when their free ends are opened. The con- 
striction of the plates in the center by these 
strips of tissue, results in the formation of forty 
open spaces when the plates are raised. 


Across the free end of each plate are ridges 
composed of two rows of tiny, tooth-like projec- 
tions or spines. If we run our finger up and 
down the disc, we find that from front to back 
it is smooth, but in the opposite direction it 
resembles a miniature nutmeg grater because of 
these spines besetting the edges of the plates. 
In fact, if we run our finger forward over the 
ridges and then over the fine teeth with which 
the upper and lower jaws of the fish are car- 
peted, we shall notice little difference in the 
peculiar roughness of the two processes. 


On first discovering these tooth-like projec- 
tions or spines on the laminae, we jump to the 
conclusion that the fish must adhere to its host 
by swimming forward until the disc is applied, 
then jerking slightly backward (or waiting for 
the host to move forward) in order to attach 
itself by means of the spines on the disc, to the 
surface selected; that is to say, without recourse 
to suction. Under the microscope each spine— 
smaller than a pinpoint—appears as rounded 
and closed, having in itself no sucking power. 


A disc removed by the writer from a dead 
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SHARK SUCKERS IN THE NEW YORK AQUARIUM 


The method of attachment to an object is admirably illustrated by the open disc of the specimen clinging to 
the glass. In the specimens lying at rest, the disc is closed. 
From a photograph by Elwin R. Sanborn. 


specimen of one of these fishes, does not adhere’ skin of the shark and some other hosts. In 
to slippery objects such as varnished wood or this manner alone, however, it is improbable 
leather, but catches a bit of cloth in the same that the fish could adhere to the slippery glass 
manner that it probably catches the granular of an aquarium tank, or lift a bucket of water 
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or a sea turtle, as shark suckers in the New York 
Aquarium have done. 

When a shark sucker attaches itself to the 
glass front of an aquarium tank, we are afforded 
a rare opportunity to observe its method of 
attachment to smooth surfaces by suction. ‘The 
accompanying photograph admirably illustrates 
this subject, showing shark suckers lying on the 
bottom of a tank with their discs closed and one 
specimen adhering to the glass front of the tank 
with its disc open. 

The shark sucker in the sea attaches itself to 
codfishes, albacore, sharks, whales, porpoises, 
turtles, ships and other objects, and though suc- 
tion must be generally employed, it seems rea- 
sonable to conclude that the work of the spines 
in first effecting adherence to the average host 
is deserving of more credit than it has been 
hitherto accorded. It is evident that the free 
ends of the laminae, beset with little spines, 
fasten to an object selected for attachment, and 
then open. In forty sections of the disc a 
vacuum is thus created, so powerful that a fish 
weighing but one and a half pounds has lifted 
a sixty-three-pound turtle! 

It seems, therefore, that Wood’s description of 
the method of attachment might advantageously 
be altered to read—‘‘When the fish takes hold 
of its host with the tiny spines, of which there 
are two rows on the free end of each of the 
laminae, these laminae open at that end and 
thus create a vacuum, causing the fish to adhere 
tightly to the spot upon which the disc is 
placed.” 


WHY SWORDFISH STRIKE SHIPS 
By C. H. 'TownsEnpD 


N the issue of this Bulletin for November, 
1923, the writer adduced certain evidence 
that the attacks made by swordfishes on ves- 
sels and whales were the result of over-eagerness 
in striking at schools of fishes seeking protec- 
tion under such objects. The account of one 
whaleman who observed a swordfish following a 
school of albacore under his vessel is worth quot- 
ing again in this connection: “It was apparent 
that he feared to make his upward dart against 
the bright copper bottom of the strange monster 
floating above. The swordfish approached closer 
and the albacore darted away. The swordfish 
was almost instantly in the midst of the flying 
throng, and with cut and thrust of his sword, 
too rapid for the eye to follow, he killed several 
instantly. As I observed his motions I saw 
an explanation why the swordfish occasionally 


strikes the bottom of a vessel and drives his 
formidable weapon through the planks. It is 
simply done in his over-eagerness to catch his 
prey.” 

The present writer’s comment on this per- 
formance may also be quoted: “Many oceanic 
fishes have the habit of sheltering in schools 
beside or under slow moving vessels, and thus 
bring the vessel in line with the rush of the 
hungry swordfish. They also seek the shelter 
of whales, thus subjecting the latter to the 
chance of being struck.” 


Dr. E. W. Gudger of the American Museum 
of Natural History has kindly supplied further 
evidence in support of this view written by 
Frederick Debell Bennett,* a whaleman, whose 
account is quoted as follows: 


“On the following day, the albacore 
around the ship afforded us an extraor- 
dinary spectacle. They were collected close 
to the keel of the vessel in one dense mass 
of extraordinary depth and breadth, and 
swam with an appearance of trepidation 
and watchfulness. The cause of this un- 
usual commotion was visible in a sword- 
sh, lurking astern, awaiting a favorable 
opportunity to rush upon his prey when 
they should be unconscious of danger or 
away from the protection of the ship. The 

~ assembled albacore continued, in the mean 
time, to pass under the keel of the vessel 
from one side to the other, often turning 
simultaneously on their side to look for the 
enemy; their abdomens glittering in the sun 
as a wide expanse of dazzling silver. It 
was evident that the sword-fish desired but 
a clear field for his exertions; and in the 
course of the day we observed him make 
several dashes amongst the shoal, with a 
velocity which produced a loud rushing 
sound in the sea; his body, which when 
tranquil was of a dull brown colour, assum- 
ing at these times, an azure hue. It is, 
probably, as a precaution against the at- 
tacks of this monster, that albacore, and 
some other tropical shoal-fish, attach them- 
selves to ships and large whales: the close 
vicinity of a large body, being sufficient to 
deter the sword-fish from making his usual 
impetuous thrusts amidst the shoal; the 
which, when rashly attempted, have given 
rise to the appearance of the broken rostra 


* Narrative of a Whaling Voyage round the Globe, 
from the year 1833 to 1836. By Frederic Debell Ben- 
nett. In two volumes. London: Richard Bentley, New 
Burlington Street. 1840. ; 
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of these fish impacted in the planks of ships, 
or carcasses of whales, as is not unfrequent- 
ly noticed. . (Vol. 1, pp. 270-272.) 


A careful examination of the older books writ- 
ten by whalemen, would doubtless yield further 
accounts of the behavior of swordfishes under 
similar circumstances. 


There is therefore decided evidence that the 
swordfish strikes vessels accidently when seek- 
ing food, and that the finding of his broken 


weapon in the hull of a vessel is not proof of an 
attack on the vessel itself. Professional sword- 
fishermen are of course well aware that the 
swordfish, after it has been harpooned and is 


dashing wildly about seeking relief from the 


dragging line and buoy, is decidedly dangerous. 
There are many instances in which it has 
rammed the row-boat sent out to pick up the 
buoy, and even the schooner itself should it 
come in line with its frenzied rushes. 


ENTRANCE TO THE MARINE AQUARIUM, MADRAS, INDIA 


AN AQUARIUM IN INDIA* 
By. b, Moses, Ms A. .E.Z.5. 


Zoological Assistant to the Director of Fisheries. 
In charge of the Marine Aquarium at Madras. 
Member of the New York Zoological Society. 


ADRAS possesses in the Marine Aquarium 
a unique institution, the only one of its 
kind in India. In 1905, Lord Ampthill, 
Governor of Madras, requested Mr. Edgar 
Thurston, Superintendent of the Government 
Museum, to secure plans and estimate. The 
actual expenses in building were 17,604 rupees. 


* Condensed from a detailed account of the history, 
equipment and special features of the Madras Aquari- 
um furnished by Mr. Moses at the request of the 
Director of the New York Aquarium. 


The institution was “an extension of the Madras 
Museum and an annexure to the Presidency 
College.”” It was placed under the control of 
the Superintendent of the Museum, assisted by a 
Committee of Naturalists. 


The Aquarium was opened to the public in 
October, 1909. Its control was transferred to 
the Department of Fisheries in March, 1919, 
and its management placed in the hands of the 
Zoological Assistant to the Director of Fisher- 
ies, which resulted in an increase in receipts 
which is maintained until to-day. 


The building is an unpretentious edifice situ- 
ated opposite the Presidency College on the 
“Marina.” The funds allotted did not permit 
of the erection of an extensive building. The 
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In the foreground are shown some of the table aquaria. 


main entrance leads into a vestibule with two 
turnstiles, one of which carries an automatic 
recorder and is that through which visitors 
enter; the other, an exit turnstile, moving only 
in one direction, prevents passage inward. 


The lofty rectangular hall for exhibition tanks 
measures fifty by thirty-five feet. There are ten 
masonry tanks each measuring seven feet in 
length, by four feet back from the glass fronts, 
with a depth of three feet. The backs of some 
tanks are lined with glazed tiles or with rock- 
work. The glass fronts are single plates one 
inch thick. The bottom of the tanks is three 
feet from the floor, and the barrier rails in front 
three feet six inches high. 


In the center of the hall is a fresh-water pond 
with a central fountain. There are distributed 
in the hall sixteen table aquaria. The wall 
space of the hall is utilized for cabinet cases of 
Madras mollusks, crustaceans and jars of marine 
animals in fluid. The ten wall tanks and many 
table aquaria contain salt water. Sea water 
circulates from tank to tank through holes cut 
in the dividing walls. The circulatory system 
consists of three underground reservoirs, a high- 
level reservoir, a sand and pebble filter bed, and 
galvanized iron piping. 


The water supply flows by gravitation from 
the high-level supply tank to the exhibition 
tanks. Once in a fortnight, fresh sea water is 
introduced through a pipe extending to the sea 
wall. It mixes with the stored overflow and 
enters the tanks after being filtered. The fil- 
tration of sea water, though disadvantageous as 
it deprives fishes like the seahorse of their 
usual plankton food, is necessary, the shore 
water of the Madras coast being disturbed by 
surf. The use of water circulated over and over 
again, though originally meant as a measure of 
economy, has become a permanent feature as 
fishes do not seem to be affected by it. Each 
tank is provided with a clean-out pipe at the 
bottom through which it can be emptied when 
necessary. 


As the fishes live here permanently under 
conditions of over-crowding, the aeration of the 
water by mere inflow is inadequate to support 
life. Aeration is accomplished by mechanical 
means. Air is piped from compressor cylinders, 
under pressure of twenty atmospheres, the end 
of the air tubes in each tank being fitted with 
a Berkfield Filter Candle, through the porous 


material of which air escapes into the water. 


The specimens with which the Aquarium is 
stocked are all obtained locally, all being se- 
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Glass fronted wall tanks in the background, above which are illustrated labels. 


sured by local fishermen within a few miles of 
the building. The more brightly colored and 
rarer a form is, the higher the price paid. 


The exhibits include the checkered and striped 
dogfishes, blackbanded tiger sharks, torpedo 
rays which give a mild electric shock when 
handled, sea eels, sucker fishes which cling to 
sharks, yellow-finned butterfly fishes, trigger 
fishes, snappers, surgeon fishes, flying dragons, 
sea catfishes, anglers, puffers, sea hedgehogs, 
sea perches (Serranus) three of which, each 
weighing over twenty-five pounds have lived in 
the Aquarium for over fifteen years, seahorses, 
sea snakes and turtles. 


There are also fresh-water fishes such as 
gourami, climbing perch, and top minnows, the 
last useful as destroyers of mosquito larvae. 


New arrivals do not feed at first but when 
they see others feeding the force of example 
leads them to feed gradually. The food is fish 
sliced or chopped, shrimp, sand bugs or oyster 
meat. The seahorse has a plentiful supply of 
algae in his tank from which he picks minute 
living organisms. 

Most of the brightly colored fishes after a stay 
in the Aquarium lose gradually much of their 
brightness and assume sombre hues. They 


change color at will: the rosy banded schnapper 
(Lutianus) normally with three bright crimson 
bands on a white background, becomes complete- 
ly red, with dark red bands when fighting or 
struggling for food. The sucker fish (Echeneis ) 
is a quick-change artist in making the white 
stripes disappear. Another schnapper, when 
seen in the morning is pale white except for the 
fins which are rosy. In the evening and at 
feeding time the color of the body deepens to 
red. 


Fishes worry and kill new arrivals if such 
are introduced during the day. To avoid this 
they are introduced in the dark or during feed- 
ing time. 

Once the fishes acclimatize themselves to the 
life of captivity, they thrive unless they are 
affected by parasites, gas eye, or become egg- 
bound. Dead fishes on autopsy are usually 
found egg-bound or with gall bladder distended 
and bile duct inflamed. Loss of fishes is some- 
times due to over-feeding. With small space for 
exercise they put on more fat than is healthy. 

Anemones, crabs and lobsters do not live more 
than a week or two, while jelly-fish and octopus 
do not survive a day. 


The Aquarium being small, the levy of a fee 
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is considered necessary to prevent crowding and 
to prevent its becoming the resort of mere idlers. 

The proposal to build a larger aquarium for 
which plans were drawn up in 1912, has been 
abandoned on account of expense. 


TYRIAN PURPLE FROM SEA SHELLS 
By Ipa M. MELien 


ITH a certain degree of regularity come 

to us the questions, ‘““What shells did the 

Phoenicians use for the famous Tyrian 
dye?” and “Was not true Tyrian purple more 
red than purple?” 


In these post-war days of difficulty in procur- 
ing cloth of fast colors, our interest naturally 
turns to the subject of dyes, and incidentally to 
the early manufacture of Tyrian purple. 


On the shores of the Mediterranean may still 
be seen the remains of the ancient dye works 
where several species of molluscs were crushed 
in stone mortars and mixed with soda and water 
for the manufacture of purple. Three species 
found there are the banded murex (Murez 
trunculus ), the straight-spined murex (M. bran- 
daris), and the open-mouthed purple (Purpura 
patula) ; shells averaging three inches in length, 
immense numbers of which were sacrificed to the 
human love of colored garments. It is not the 
shells of the animals, however, but their glands 
that yield the coloring matter. 


Yet the manufacture of purple appears not to 
have been unique among the Phoenicians. 
Though opinion is that it began with the Min- 
oans of Crete, it is certain that purple was also 
manufactured by Egyptians, Assyrians, and 
some races in the western hemisphere, notably 
the Indians of the West Indies whom Columbus 
discovered engaged in this industry after the 
secret had been supposedly lost for centuries. 


As might be guessed, Greek legend has not 
failed to provide a pretty story about the dis- 
covery of molluscan purple, the glory of which 
it gives to the Nymph of Tyre about the sixth 
century B. C. Hercules, as the legend reads, 
was one day strolling along the sea coast with 
that lady, of whom he was enamored, when his 
little dog approached with its mouth stained 
purple. Thereupon the fair one bade her lover 
see her no more till he could bring her a robe 
of the same color. Following the dog, Hercules 
discovered it to be eating Purpura. 


The legend is not marred by the fact that the 
glandular fluid from which purple is derived 


must be exposed to the sun, where, being origi- 
nally yellow, it changes first to various tints and 
shades of green, then indigo, blue, red, lavendar 
and purple; for the change from yellow to pur- 
ple througa these various colors, is exceedingly 
rapid. 

The precise function of the slime gland pro- 
ducing purple in the sea snails (known tech- 
nically as the hypobronchial gland) is not 
known, one conjecture Leing that it is used to 
g.ue tne eggs to rocks and other objects, another 


that it serves to protect the gills from foreign 
bodies. 


The question as to whether Tyrian purple 
was more red than purple is a difficult one; for 
violet, of course, shades into red, and a variety 
of shades could be manufactured from the mol- 
luscs. Some shades, we learn, were cheap, while 
others brought prodigiously high prices; and 
different shades were produced by various blend- 
ings of fluid from the several species mentioned, 
and by various degrees of evaporation. The 
shades of lowest value were those produced by 
pounding the shells in mortars and using the 
entire body liquid, whereas the costly shades 
represented dyes made from the glandular sub- 
stance only, carefully dissected out of the ani- 
mal. It must have been to the cheaper shades, 
therefore, that Marcus Aurelius referred (and 
even so he was a better philosopher than a zo- 
ologist) when he said, “Your purple is nothing 
but sheep’s hair twisted together and stained in 
the gore of a little shell-fish.” 


Some accounts say that the color was indelible, 
an advantage which modern dyes lack, though 
some present-day dyes made from coal tar will 
endure as long as the fabric, thus serving our 
economic needs. On the other hand, it is pos- 
sible that a long lapse of time may cause some 
change in Tyrian purple, assuming that it was 
truly purple, for Oliver Wendell Holmes states 
that in the burned city of Pompeii the houses 
are stucco outside and it is stained with Tyrian 
purple, but now the Tyrian purple is almost red. 


According to Sir Philip Sidney, however, 
Tyrian purple was of a color “betwixt our mur- 
rey (a dark reddish-brown) and scarlet.” 


Dr. C. H. Townsend, Director of the Aqua- 
rium and a member of the Council of the Oceano- 
graphic Institute, founded by the Prince of 
Monaco, attended as the delegate of the Insti- 
tute, the centenary of the birth of Joseph Leidy 
at the Philadelphia Academy of Natural 
Sciences on December 6, 1923. 
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A BIBLIOGRAPHY OF FISHES 
By C. H. TownsEenp 


In the course of scientific events, as in other 
lines of endeavor, it is desirable that there be 
set up landmarks of some sort by which to 
measure achievement and advancement. Such 
landmarks may be the lives of exceptional indi- 
viduals, as for instance the lives of Linnaeus or 
Darwin: some intellectual achievement such as 
the control of the electrical current, or merely 
the appearance of an important literary or sci- 
entific work. 


It would seem that the science of ichthyology 
must now be benefited in just this way by the 
completion of a bibliography of monumental 
proportions—a bibliography in three large vol- 
umes of more than 2000 pages containing some 
45,000 references to the works of over 10,000 
authors. A part of this work has been in our 
hands for several years. It is now brought in 


* A Bibliography of Fishes, By Bashford Dean. 
Published by the American Museum of Natural 
History. 


a third volume, to the year 1914 or the beginning 
of the Great War. This work is of such a char- 
acter that all students of fishes and fishery sub- 
jects must turn to it, if they would know what 
has already been accomplished by those who 
have preceded them. It must even serve the 
purpose of an encyclopedia of things ichthyo- 
logical, until such an encyclopedia can be 
created. 


Volume III of the Bibliography of Fishes is 
the key to volumes I and II and to the Addenda 
in the first half of volume III, which consist 
of titles arranged alphabetically under each 
author. ‘The titles numbering about 45,000 are 
divided into two classes, those dating prior to 
1758 or pre-Linnaean, and all other titles from 
that year to the year 1914. The latter class 
constitutes of course the great bulk of the work. 

The latter half of volume III consists of a 
subject index of 305 pages, which is divided 
into two sections, a Morphological and General 
section and a Systematic section. Following 
these sections is a Finding Index of 40 pages, 
alphabetically arranged. The work of analyzing 
and editing this mass of literature continued 
through a period of six years, the result of which 
is this elaborate subject index, which is pre- 
sented in 116 headings or topics, beginning with 
Abdominal Pores and ending with Vision. 

As an example of the scheme of treatment we 
may take the sub-section entitled Commensalism 
and Symbiosis. First we find the general papers 
listed in a separate paragraph. Next follow 
miscellaneous and popular accounts in which no 
species are named. ‘These are followed by 
specific data arranged under the following head- 
ings: Algae and Fishes; Coelenterates and 
Fishes; Echinoderms and Fishes; Fierasfer sym- 
biotic “rth Echinoderms, Peel Oysters and 
Tunicates; Mollusks and Fishes; Sponge and 
Fishes; and finally Symbiosis among fishes. 
Here fai instance we find references to pilot 
fishes and sucking fishes associating with sharks, 
the references being to the papers of authors 


listed in Volumes I, II and Addenda. 


All other headings of the 118 sub-sections, are 
similarly treated, going always from the gen- 
eral to the specific. As a few examples of these 
headings we may note: Coloration, Deep-sea 
Fishes, Electrical Fishes, Flying Fishes and 
their Flight, Hibernation, Luminosity and Phos- 
phorescence, Pisciculture, Piosonous Fishes, 
Skeleton of Fishes, Nervous System, etc. 


To illustrate the difficulties in analysis and 
synthesis of large amounts of material such as 
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that found under the Nervous System it was 
necessary to set Brain and Spinal Cord off as 
separate sections, and then consider the remain- 
der of the material under the general head 
Nervous System. The abbreviated references 
to this general subject cover a total of about 
ten closely printed pages of the subject index. 


Let us select the sub-sections Aquaria and 
Aquarium Fishes, subjects with which the writer 
happens to be concerned: Seven pages of the 
subject index are devoted to references to these 
two subjects. Under the heading Aquaria, there 
appear first references to papers on small 
aquaria, followed by a list of general treatises 
on their management, with marine aquaria 
treated separately. Lastly we have references 
relative to the principal aquaria of the world, 
arranged under the two headings European 
Aquaria and Aquaria of the United States. 
Under these one may find reference to the public 
aquariums of the various cities of the British 
Isles, France, Germany, United States, etc. Six 
pages are devoted to the subject of aquarium 
fishes, which are listed by genera, arranged in 
their proper families and orders. 


The test of a work of this kind, actually cover- 
ing centuries of publication, is of course its 
Subject Index. Other groups of animals have 
had their literature brought together in more or 
less complete bibliographies, but so far as we 
have been able to ascertain no group of animals 
has had its literature so completely set forth 
in a bibliography as have the fishes in this case. 
In the field of animal bibliography this work is 
in a class by itself. We need no longer run over 
our library boxes of cards to find what a number 
of authors may have written about fishes in- 
habiting caverns, but have only to turn to the 
Subject Index of the Bibliography of Fishes, 
contained in one volume of convenient size, and 
find all titles on the subject of Cave Fishes. 


The literature of science is now of enormous 
extent—not limited’ as it was when Linnaeus 
undertook to furnish a nomenclature for all liv- 
ing things. ‘The nomenclature of today is the 
result of the labors of perhaps thousands of 
students, and there is great need of special bib- 
liographies such as the one under consideration. 


This work was begun by Dr. Bashford Dean 
thirty years ago and was carried forward single- 
handed, until 1910, when at the instance of Prof. 
Henry Fairfield Osborn, it was taken over by 
the American Museum of Natural History. Dr. 
Louis Hussakof assisted in the work until 1914, 
when the lamented Dr. C. R. Eastman became 
editor. He brought out volume I in 1916 and 


Volume II in 1917. Consequent upon Dr. East- 
man’s death in 1918, Dr. E. W. Gudger became 
editor, and with the collaboration of Mr. A. W. 
Henn, has brought Volume III to successful 
publication. 

Two men are fundamentally responsible for 
this important work, Dr. Dean, who conceived 
the plan and in the early stages of its working 
out, made the entries with his own pen, and who 
for all the years of its growth has been the 
motive power of the undertaking. The other 
man is Professor Osborn whose faith in the en- 
terprise led him to furnish the sinews of war: 
the Museum funds necessary to bring the work 
to a successful conclusion. 

It is not to be expected that a bibliography of 
such proportions could be free from omissions. 
The present reviewer begs indulgence in point- 
ing out one, as it happens to be a production of 
his own: Part V, Voyages and Expeditions 
which Relate to Fishes, does not include a cer- 
tain bibliography of the Albatross, in which are 
listed nearly fifty titles relating to fishes and 
containing descriptions of several hundred new 
species of deep sea fishes by Goode, Bean, Jor- 
dan, Gilbert, Gill and others. But many omis- 
sions, if such should be found, will scarcely 
affect the great value of this work. In this 
country we will turn to it as naturally as we 
have for twenty years turned to the Synopsis of 
North American Fishes by Jordan and Ever- 


mann. 


Another Swordfish Taken on Trawl Lines.— 
Captain H. Haroldson has again reported, 
through Mr. Henry D. Whiton, a member of 
the Executive Committee of the Zoological So- 
ciety, the capture of a swordfish on trawl lines 
set in deep water: “While fishing for tilefish 
on December 10, about sixty miles south of 
Block Island in seventy-five fathoms, Captain 
Carl Jensen of the schooner Mosquito found a 
swordfish on the trawl when hauled to the sur- 
face. ‘The line was looped around its head and 
body several times, and the tilefish on the hooks 
near it were cut and bruised although the 
swordfish had taken none of them. The fish 
weighed 375 pounds and was sold by Caleb 
Haley of Fulton Market, New York.” 


The points of most interest connected with 
the taking of swordfish on tilefish trawl lines 
for three years in succession, are the capture of 
this fish in deep waters and its presence in the 
latitude of New York in winter. Cl Ehgck s 
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U. S. GOVERNMENT MAP OF WAKE ISLAND 


WAKE ISLAND—AN ATOLL 
By CuapmMan Grant* 


The photographs accompanying this article were 
taken by the author. Ae ea 


ASUAL inspection resolves Wake Island, 

an isolated patch of United States terri- 

tory lying west of the Hawaiian group, 
into three islands; a second glance classifies it 
as an atoll. An elliptical ring of coral rises 
abruptly from the ocean depths, in length four 
miles, in width two miles, and one-half mile in 
average land width. The nearby, subclosed 
lagoon is about three miles long and half a mile 
wide. The ring of solid limestone forming the 
atoll is continuous and varies from three feet 
above sea level on the southeast to just below 
high tide on the northwest, that being the direc- 
tion in which the long axis lies. 


Loose coral sand has been washed and drifted 
onto the flat surface of the ring from fifteen 
to twenty feet deep, forming a main island on 
the southeast half, and two smaller islands for 
the remaining sides. The ring is exposed at 
two narrow channels, separating the main from 
the small islands, and again across the entire 
northwest end of the atoll. 


The drifted sand, shells, coral cobbles and 
limestone boulders forming the islands do not 
conform to the rather regular outlines of the 
reef, but favor the inner edges to such an ex- 


* Representing the Bernice P. Bishop Museum of 
Honolulu, Major Chapman Grant, 9th U. S. Infantry, 
visited Wake Island as Zoologist on the Tanager Ex- 
pedition of 1923. 


tent that the lagoon is filled with fine sand 
and mud to within a few feet of the surface 
over its southeast half, and the rest to within 
ten to twenty feet. The surface of the lagoon 
is always a few inches above sea level as all 
the outlets are across the somewhat elevated 
Teel. 
The reef is a disappointment compared 
with the Florida coast. The solid limestone 
has been grooved by the storms and ground 
into potholes by revolving fragments broken 
from the edge. Living corals, sea 
2, urchins, giant clams and more deli- 
@3, cate forms of sessile marine life ex- 
sos ist only in favored localities or in 
the shelter of blocks torn from the 
undermined edge of the reef by 
Se storms of great violence. Blocks in 
some instances fifteen feet square are 
strewn over the reef and even scat- 
tered over the island and into the lagoon. 
We are reminded of the Florida fishes by a 
wealth of butterfly fish in beautiful and bizarre 
colors, patterns and forms; by a number of 
squirrel fish all similar to ours in that they 


A large edible fish that is easily taken by the hook 
Or spear. 
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WAKE ISLAND VEGETATION 


The trees grow on sand blown ridges about fifteen feet above high tide level. 


were not made to be handled and that they 
adhere strictly to some shade of red with white 
or silver; by goat fishes adapted for various 
means of livelihood, one even taking a trolling 
spoon; by many beautiful parrot fish; by porcu- 
pine and swell fish; by relatives of our “blue- 
heads” two feet long and beautifully colored ; 
by every conceivable pattern and color of sur- 
geon and trigger fish. One family we miss— 
the groupers—represented by only a few small 
species. The mackerels are here in plenty and 
in many shapes and sizes. The food for the 


SEA URCHINS AND CORALS 


These Wake Island urchins are bright red, and have long 
and very sharp spines. 


mackerels is the flying fish of the open ocean. 
The fish-eating reef fish have schools of mullet 
for their staple while the highly colored sur- 
geons, parrots and butterflies scrape algae from 
the rocks or pick at small marine life. 
Lace-like coral thrives in the quiet lagoon, 
forming clumps through which a man can break 
his way as if wading through sage brush. For 
the most part, however, the lagoon has a bare, 
mud bottom. It is the nursery for the mullets. 
The islands are covered with high brush and 
low trees, with but few weeds and little grass. 


HERMIT CRABS IN TURBO SHELLS 


In the heat of the day, they gather under the trees, but 
become active at night. 
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PORCUPINE «FISH I0ODON) 


This Wake Island fish is fully as spiny as it appears. 
The teeth, fused into a bony plate in each jaw, have 
great crushing power for the mollusks on which it feeds. 


Around the trunk of each tree there gathers 
a solemn caucus of turbo-shelled hermit crabs 
during the heat of the day. They wander out 
in the afternoon and spend the time keeping the 
island tidy until the sun drives them in again. 


The shells are the size of a man’s fist; the 
crab bright red and similar to our Florida crab. 
All three islands are inhabited by the hermit 
crabs and also by a Polynesian rat. The rat 
is inoffensive to campers, and the presence of 
colonies of ground-nesting terns would indi- 
cate that it has not the habits of our rats. 
Here is a problem of barriers and distribution. 
How did the rat, the tiny land shells, and the 
insects get here? They all occur on all three 
islands. But what is more remarkable; how did 
the flightless rail get to Wake? The flightless 
rail occurs in numbers on the main island and 
the northern island, but not on the southern 
island. ‘The conditions are the same, the cover 
and the food the same. There are the same 
inhabitants on all the islands except the rail, 
which is apparently excluded from the southern 
islet by a channel six inches deep studded with 
stepping stones at low tide. How did it cross 
hundreds of miles of ocean? The rails of the 
main and northern islands are separated by a 
much larger channel and therefore represent 
independent colonies. 


ITEMS OF INTEREST 


Elephant Seal Herd Increasing—When the 
Northern Elephant Seal, long supposed to be 
extinct, was rediscovered on Guadalupe Island 
by the Albatross Expedition in 1911, the writer 
counted 125 animals and secured several speci- 
mens for museum purposes. The existence of 
the species was made known to the Mexican 
Government by the United States Department of 
State with the view to securing its protection. 


It appears that the protection afforded has re- 
sulted in a decided increase in numbers. Letters 
received recently from Mr. A. W. Anthony of 
San Diego, California, who accompanied the 
Mexican fisheries patrol boat Tecate to Guada- 
lupe Island in July, 1922, contains the gratify- 
ing assurance that the condition of the herd is 
even better than was supposed at that time. 


Mr. Anthony was requested by the Mexican 
authorities to visit the island in July, 1923, and 
report again on the subject. He expressed the 
opinion that the herd then numbered about 1250 
animals. 


Mr. Anthony went again to Guadalupe Island 
in December, 1923 where the guard informed 
him that elephant seals had been visiting the 
beach immediately in front of the guard house 
on the east side of the island. He was informed 
that several had been seen at the San Benito 
Islands shortly before he arrived there. In a 
letter dated December 20, 1923, Mr. Anthony 


says: “The elephant seals are evidently becom- 
ing numerous enough to extend their range, and 
will in time perhaps reach their former habitat 
among the Santa Barbara Islands.” C. H. T. 


Deep Water Fishing in the Great Lakes— 
In the National Geographic Magazine for Au- 
gust, 1923, the writer referred to having wit- 
nessed the taking of trout in Lake Superior 
at depths exceeding 500 feet. Through the 
kindness of Dr. Thomas Barbour of Cambridge, 
Mass., he has recently secured data relative 
to depths at which gill nets are operated reg- 
ularly by commercial fishermen in all of the 
Great Lakes except Lake Erie. It appears 
from the records now at hand that gill-net fish- 
ing is carried on in depths more than twice as 
great as those mentioned above. Some of these 
gill nets are of great length. We have person- 
ally observed the lifting of a gill net over six 
miles in length. 


The fishes taken are the siscowet (Cristiwvomer 
siscowet), a deep water form of the lake trout, 
and certain forms of the whitefish (Coregonus), 
the latter not being netted at as great depths as 
are the trout. 


The record for greatest fishing depth comes 
from Lake Superior, 1050 feet. Soundings 
have shown that this lake has at least one depth 
exceeding 1100 feet, its bottom here being 
more than 400 feet below sea level. The Mich- 
igan Bay Fish Company reports fishing for 
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GREAT LAKES FISHING BOAT GiLk NEE DRYING (REELS 
The nets are reeled in over the roller by the steam The nets are wound around these reels after use, to 
winch behind it. The boxes in the bow each hold dry thoroughly. The tarred floats are shown attached. 


a section of netting. 


GILL NETS DRYING FASTENING GILL NETS TOGETHER 
Newly tarred wooden floats in the foreground. The 600-foot sections fastened together form a net 


four miles long. 
Photographs made by C. H. Townsend. 
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whitefish in Lake Superior at depths exceeding 
200 feet. Several fishing depths for siscowet 
are given by the Lake Superior fishermen vary- 
ing from 840 to 948 feet. 


The greatest fishing depth for Lake Michigan 


is given as 750 feet, with many others below 
600. feet. In Lake Huron the gill nets are 
set as deep as 600 feet. 

There are no records at hand for Lake Erie. 
Mr. Alexander Purins reports for Lake On- 
tario that “we find the chub ‘or blue fin 
(whitefish) from 390 to 510 feet.” 

The bottoms of all of the Great Lakes lie 
below sea level, except that of Lake Erie, which 
is much shallower than the other lakes, its 
greatest depth being only 204 feet. There 
are records of summer bottom temperatures in 
Lake Superior as low as 39 degrees Fahrenheit. 

We are not informed as to deep-water fish- 
ing in other North American lakes where large 
trouts abound. According to a recent report of 
the United States Bureau of Fisheries, on cer- 
tain western lakes, it appears that four of them 
are deeper than Lake Superior: Crater Lake, 
Oregon, 1996 feet; Lake Tahoe, California, 
1645 feet; Lake Chelan, Washington, 1500 feet, 
and Lake Pend Oreille, Idaho, 1230 feet. The 
bottom of Lake Chelan is 420 feet below sea 
level. 


Among the deeper lakes in other parts of the 


world we may mention Lake Baikal, Siberia, 
5500 feet [Ward and Whipple|, and Lake 
Titicaca, Peru, 924 feet. The Dead Sea is 
credited with a depth of 1350 feet, its surface 
being 1292 feet below sea level. Codie T: 


New Angling Books*—We are glad to see 
these three books of Mr. Griswold. One does 
not read long about tarpon, tuna, swordfish or 
salmon without discovering that the writer is 
really the practiced angler his writings indicate. 
He does not write like the vacation angler who 
merely describes his captures, but like one who 
knows well the ways of the fishes he has taken 
many times in northern and southern waters. 

There are good chapters on most of the sea 
and river game fishes familiar to American an- 
glers, descriptive both of their habits and the 
methods of taking them, with well-told personal 
experiences. 

The author has studied the natural history of 
his fishes and presents his information in at- 
tractive form. These books will not only be 


* Some Fish and Some Fishing. By F. Gray Gris- 
wold, 1921. 

Observations on a Salmon River. F. Gray Gris- 
wold, 1923. 

Fish Facts and Fancies. F. Gray Griswold, 1923. 


GALAPAGOS FLIGHTLESS CORMORANT 
(PHALACROCORAX HARRIST) 


appreciated by the angler, but the naturalist will 
find an abundance of useful records bearing on 
the lengths and weights of the larger game fishes 
and their behavior under varying conditions. 


In a letter to the writer Mr. Griswold says 
“T write as an amateur rod fisherman,” a state- 
ment we are not disposed to accept after read- 
ing all three of the books. We have caught 
grayling in Arctic streams above Bering Straits; 
we have taken the trout-like Haplochiton in 
wild brooks flowing into the Straits of Magellan, 
and have had a fair share of sport with the 
rod between these points, but we could go a- 
fishing with Mr. Griswold, feeling that we 
could benefit by ‘‘a post-graduate course” under 
his direction. Cott 


Sea Birds Drinking Salt Water—When the 
Galapagos penguin now living in the Aquarium 
was brought there in July, 1923, it was observed 
to take copious draughts of sea water. 


Years ago when the writer was preparing 
the skin of an elephant seal on a Lower Cali- 
fornia beach, numerous gulls gathered to feed 
on the scraps of meat and blubber thrown to 
them. We noticed with surprise that after 
feeding some of them lit on the water and 
drank slowly like barnyard fowls, lifting their 
heads to let the briny fluid flow down their 
throats. 
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GALAPAGOS PENGUIN 
(SPHENISCUS MENDICULUS) 


When the Albatross was cruising in Alaskan 
waters, a guillemot which he had kept on deck 
a few days, was given a pan of sea water from 
which it drank repeatedly. The kittiwake is 
recorded as “drinking salt water in preference 
to fresh.” Mr. L. L. Mowbray of the Aquarium 
staff says that he has seen the blue heron 
drinking sea water, and lifting the head in 
the operation much as do domestic fowls. 


Gulls, terns, cormorants, white pelicans and 
shore birds which have the habit of nesting on 
the islands of inland lakes, possibly drink fresh 
water during the breeding season, but may be 
in actual need of salt water when they return 
to the sea coasts in winter. Perhaps other kinds 
of sea birds which do not normally leave the 
seacoasts, suffer for lack of sea water when con- 
fined in zoological gardens. 


The Galapagos penguin and flightless cor- 
morant both seem to have been given a new lease 
of life through their transfer to the Aquarium 
from the Zoological Park where other specimens 
of the same species did not long survive. ‘These 
two birds have already lived four times as long 
in the salt water pools of the Aquarium as their 
mates did in the Park, where sea water was 
not available. 


Sea birds that do not thrive in captivity 
might be benefited by providing them with sea 


water for drinking and bathing. So far as the 
writer’s experience goes sea birds undoubtedly 


drink sea water. Cerro 


Hermit Crabs From the Pacific—Early in 
September the Aquarium received fourteen large 
hermit crabs in Turbo shells, from Major 
Chapman Grant, Ninth United States Infantry, 
who obtained them on Wake Island, an isolated 
patch of United States territory lying 2,000 
miles to the westward of the Hawaiian Islands. 


The Aquarium building at that time under- 
going alterations could not be kept warm and 
the hermits did not survive until the cold air 
was excluded several weeks later. 


Major Grant, formerly of the Aquarium staff, 
served as a zoologist on the “Tanager Expedi- 
tion” to Wake Island in 1923, where he ob- 
tained twenty-six new species of fishes and a 


new flightless rail. Sa ied ae 
The Horseshoe Crab in Pacific Waters——An 


interesting item in a letter from the Director 
of the new San Francisco Aquarium is the state- 
ment that young specimens of the horseshoe 
crab (Limulus polyphemus) have been taken 
in San Francisco Bay. 


As this species belongs naturally to the At- 
lantic coast of the United States only, and so 
far as known has not been intentionally intro- 
duced on the Pacific coast, we may assume that 
it found its way there with some of the many 
shipments of eastern oysters planted in San 
Francisco Bay. 


It has long been the practice of California 
oystermen to lay out eastern seed oysters for 
further growth, after which they are taken up 
and distributed to local markets. It is probable 
that very young Limulus were at some time 
transferred among the many thousands of bar- 
rels of seed oysters sent overland during the 
past forty years. It is very hardy and can, 
like the oyster, live for several days out of 
water. The horseshoe crab is not so far as 
known, an injurious species, and while of little 
edible value, is in certain localities along the 
New Jersey coast gathered in large quantities 
for use as fertilizer. It is not easy to say what 
effect it may produce on other forms of marine 
life in its new environment, but it may never 
become abundant there as ocean summer tem- 
peratures are decidedly lower than in its North- 
ern Atlantic coast range. EAD i Ae a 


What is a Horse-Hair Snake?—The New 
York Herald published an inquiry relative to 
the so-called horse-hair snake, which was an- 
swered by the Aquarium. 
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A few days later a gentleman called upon 
us and said that although a horse’s hair as 
we had stated, will not turn into a snake, it 
will, nevertheless, when kept in water for ten 
days, writhe like one, the end where the root 
of the hair originally was, becoming thicker and 
head-like, and leading in the movements of the 
animated hair. 


We have not been able to verify this ob- 
servation with horse’s hairs kept in water 
twenty days and examined from time to time 
during that period, our specimens failing to 
develop any sign of head-formation, contractil- 
ity, expansion, or other action. 

For the benefit of our readers who may like 
to be informed as to the real nature of the 
“horse-hair snake,’ we are publishing here the 
explanation supplied to the Herald: 

“It is an interesting old fable that a 
horse’s hair, weighted in a stream, will 
turn into a snake; but the facts are as 
interesting as fiction regarding the nature 
and origin of the slender creature resembl- 
ing a horse’s hair, that we commonly find 
in ponds, ditches, watering troughs, etc. 

“The so-called horse-hair snake is in 
reality a worm! Scientifically classed as 
one of the Gordiacea, it is also called hair 
worm. The gordian worms derive their 
suggestive name from the fact that num- 
bers of them are frequently found massed 
together—in a gordian knot, as it were. 

“In early life, Gordius is parasitic in in- 
sects and other animals living in fresh 

water. There is some difference of opinion 
regarding its life history. Some think it 
enters no other host after leaving the 
aquatic insect, but others are equally cer- 
tain that it has several hosts and several 
metamorphoses before becoming a _ free- 
swimming adult. 

“According to von Linstow, who made 
some observations on Gordius, the creature 
first becomes parasitic in the alder-fly, 
boring its way into the fly’s body by means 
of a sharp proboscis with which it is pro- 
vided at birth or shortly thereafter, and 
coming to rest in the muscles or fat of the 
body of its host. It remains in this fly 
during the fly’s larval, pupal and feeding 
stages. The fly, browsing among the plants 
that grow by the water’s edge, is swallowed 
by a predaceous beetle, and Gordius re- 
mains in the beetle’s body over the winter 
(i.e., this is its second winter as an in- 
ternal parasite) and eighteen or twenty 
months after it hatched from the egg, it 


returns to the water, an adult. If von 
Linstow’s observations are correct—and 
they probably are—it seems that the worm 
cannot reach maturity unless it is lucky 
enough to find those two hosts in proper 
succession. This is thought to account for 
the great number of eggs that the adult 
Gordius lays—a common phenomenon 
among animals in which few of the off- 
spring are destined to reach maturity. 

“Later observations seem to show that 
Gordius may be also Parasitic in the grass- 
hopper. 

“It is thought that the adult stage is 
merely a reproductive one and that the 
worm takes no food in this free-swimming 
stage, which may last some Weeks or months 
notwithstanding. 

“The males are darker, shorter, and much 
more numerous than the females. They 
have a forked tail, whereas the female's 
tail is pointed. Gordius is found in brooks, 
ponds, lakes and other bodies of fresh 
water, small and large. 

“But neither Gordius nor a horse’s hair 
can turn into a snake, any more than a 
man can turn into a wolf.” TM. M:- 


A NEWSPAPER-LITTERED LAWN 
Summertime View in Battery Park 


FRESH-WATER JELLYFISHES 
By Carr. Tuos. I. Mintuer 
Of the New York Microscopical Society 
(Discovered in England in 1880 and since then in 
the United States, Africa, China, India, Egypt, and 
Trinidad; but their life history is not yet known.) 
F you were about to visit the Bronx Park 
Greenhouses and a friend should ask you 
to look into the lily-tanks for jellvfish, you 
might be somewhat startled, unless, indeed, you 
were a student of the Coelenterata. 
Yet such a request would be quite permissible, 
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FRESH-WATER MEDUSA SWIMMING 
(CRASPEDACUSTA SOWERBII). After Hargitt. 


for in just such a place were the first fresh- 
water jellyfish observed. 


The full story is a most interesting one. It 
teems with scientific rivalry, mystery and long, 
patient observation. It is in our own country 
that much of this work has been done. 


As to its discovery—on Thursday, June 10, 
1880, Mr. Sowerby, the Secretary of the Botan- 
ical Society of London, observed in the Victoria 
regia water-lily house in Regent’s Park, London, 
the first fresh-water jellyfish known to science. 


Intense interest was at once shown in the dis- 
covery. Mr. Sowerby gave specimens to sev- 
eral well-known zoologists, and as might have 
been expected, keen rivalry developed at once 
in those lucky enough to get them. 


All were anxious to be first in describing 
and naming the medusa. It remained for Mr. 
EK. Ray Lankester to take first honors in the 
competition, and in Nature, June 17, 1880, he 
described the medusa and named it Craspeda- 
custa sowerbit. 


In the same number of Nature, Lankester 
says: “I confess to having worked at the medusa 
day and night when I first obtained it, with 
the object of having the pleasure and honor 
of being the first to expound its structure to 
my brother naturalists.” 


In Nature a week afterwards (June 24, 1880) 
Mr. George J. Allman described and named the 
same medusa Limnocodium victoria. And so it 
came that in scientific literature both names 
were used for many years. In a generous spirit, 
Mr. Lankester adopted the name Limnocodium 
sowerbiti and wrote many articles using that 
name. It remained for Alfred G. Mayor to 
end this confusion by submitting the question 
of name to the International Commission on 
Zoological Nomenclature, who gave the follow- 
ing decision: Craspedacusta sowerbii, Lanke- 
ster, June 17, 1880, has clear priority over 
Limnocodium victoria, Allman. 


Briefly described, the medusa was about one- 
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TENTACLE OF MEDUSA MUCH ENLARGED 
(C. SOWERBII). After .Hargitt. 


half inch in diameter, bell-shaped, and with 
four radial canals upon which the sac-like 
gonads were developed. The color was a faint 
bluish tint. our long, twenty-eight shorter, 
and 192 still shorter tentacles were present. 
This medusa belongs to the order Trachome- 
duse. 


Only male specimens were found, and these 
were in various stages of maturity, some quite 
young, others sexually mature, with gonads 
bursting with spermatozoa. This remarkable 
fact led to a search for the hydroid or eggs of 
the species. 


The meduse occurred in great abundance in 
perfectly fresh water at a temperature of 90 
degrees Fahrenheit. They were seen to feed 
on Daphnia and a small rotifer. 


When the tanks were cleaned out in the fall 
of each year, a quantity of the mud and debris 
from the bottom was sent to Mr. Lankester. 
Each year a most searching examination of this 
material was made, but it was not until the 
winter of 1884 that Dr. A. G. Bourne, an 
assistant to Mr. Lankester, found a very strange 
diminutive polyp adhering in numbers to the 
root filaments of Pontederia. It was not more 
than one-eighth of an inch long. ‘This was 
thought to be the hydroid stage of the jellyfish. 


That this was true, was later proved by Dr. 
G. H. Fowler, who in May 1888 showed that 
the little jellyfish found floating in the tank 
are nipped off by a process of transverse fission 
from the free ends of the hydroid. 


The immediate question then became, How 
do the hydroids originate? ‘The hydroids ac- 
count for the meduse, but whence do they 
themselves originate? 

This question, after thirty-six years, still re- 
mains unanswered. 

In 1878, specimens of a remarkable water 
plant Pontederia had been brought from Brazil 
by a lady, presented to the Botanical Society, 
and placed in the Victoria regia tank. ‘There is 
reason to believe that in this way the meduse 
were introduced into London. 
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In Regent’s Park the meduse were carefully 
observed from 1880 to 1893, and were found to 
reappear each spring, with few exceptions. They 
suddenly appeared as early as April or as late 


as August and remained from five to twelve 


weeks, when they died down and absolutely 
disappeared. At first appearance the young 
were only one-thirtieth of an inch in diameter, 
but slowly developed to full size. 

Perhaps the most singular discovery of a 
fresh-water jellyfish was that made by the well- 
known zoologist, Edward Potts of Media, Penn- 
sylvania. In the latter part of January, 1885, 
while examining under the microscope the sur- 
face of some small stones collected in Tacony 
Creek and vicinity, near Philadelphia, he dis- 
covered a primitive, fresh-water hydroid, since 
known as Microhydra ryderi, Potts. 


He was searching at the time for the winter 
condition of a newly discovered bryozoan, 
Paludicella erecta, which grew upon the stones. 


The hydroid as seen, was about one-half a 
millimeter in length, by one-tenth of a millimeter 
in thickness. It was sometimes simple, but in 
other instances divided into two nearly equal 
branches. It had no tentacles or cilia, and its 
minute size is noteworthy. Dr. John A. Ryder 
of the University of Pennsylvania was given 
specimens and was enthusiastic over its dis- 
covery. For many years he carefully observed 
and sketched it. Two modes of reproduction 
were noted: One was forming asexual larvae 
non-ciliated and inert. These, when detached, 
rested wherever they chanced to fall. The other 
mode of reproduction, or of propagation, was 
by branching. 

Whether the meduse are commonly and nor- 
mally developed and their eggs hatch into hy- 
droid polyps, or whether nature here provides 
more abundantly asexual method of repro- 
duction still remains a problem. 


For twelve years the hydroid polyp was 
watched but no meduse were seen. Finally one 
day in August, 1907, Mr. Potts, while looking 
at the hydroids, saw a medusa released by bud- 
ding and swim away free. 


The thrill of such a moment may well be 
imagined. His only regret was that Dr. Ryder, 
for whom the species was named, should have 
died before the discovery was made. 

All this work was done in household aquaria, 
and the medusa was never found in its natural 
environment. 

The meduse are about .3 mm. high and .4 mm. 
wide at birth. 


In 1893 from Lakes Tanganyika, Victoria 
Nyanza, and the Niger, Central Africa, a 
medusa known as Limnocnida tanganjicae was 
described by Gunther. It had four to six sim- 
ple radial canals, and numerous simple, hollow 
tentacles which projected from the sides of the 
ex-umbrella above the bell margin, with gonads - 
diffusely developed in the ectoderm of the 
stomach wall. The sexual development remained 
unknown. 


In the Yang-tse-kiang River, China, a thou- 
sand miles from its mouth, was discovered a 
jellyfish known as Craspedacusta kawai. It is 
closely allied to C. sowerbii. The medusa is 
bell-shaped and 20 mm. wide, and displays more 


than 356 tentacles in seven different orders of 


size. It has four radial canals. The medusa 
may have been introduced into the river through 
the well-known religious interest of the Chinese 
in the cultivation of water-lilies. 


In May, 1911, S: P. Agcharkar collected a 
Western India a fresh-water jellyfish which 
has*been named Limnocnida indica. The exact 
locality was the Yenna River, a tributary of the 
Krishna, about 2,200 feet above sea level. It 
was found later in the Koyna River nearby, and 
in a pool near Medha. ‘The river here runs 
through a number of pools connected by shallow 
channels among the rocks. In the midst of one 
of the rocky portions of its bed, there is a pool 
of exceptional depth with rocks rising vertically 
out of it on both sides, and it was there that 
the jellyfish were found. ‘The total depth of 
the pool may have been fifteen or twenty feet. 
In this pool were meduse of all sizes and both 
sexes but no asexual generation was observed. 
The meduse varied from 1.75 mm. to 15 mm. 
in diameter, and the number of their tentacles 
was 384. 

Determined efforts were made to discover the 
supposed hydroid stage. Stones were placed at 
different depths below the surface of the water 
in the pool, and left undisturbed for three, four 
and six months. The place was watched con- 
tinuously by a peon engaged for the purpose. 
The locality was visited and the stones examined, 
as stated, but at no time were any organisms 
seen which could be the hydroid stage of L. 
indica. : 

At one time a number of meduse were placed 
in a wide-mouthed jar and immersed in the 
water. A microscopical examination failed to 
reveal any eggs after immersion one or two days. 

In India these jellyfish are called by the 
natives ‘“‘water flowers.” 


The medusa Moerisia lyonsi has been de- 
scribed by Boulenger from the brackish lake 
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Qurun in Egypt, where it appears in May. 
Lake Qurun is in the Fayum province, and the 
medusa is thought to be a survivor of the fauna 


of the Pliocene Sea, which once covered that 
section. 


This medusa has a globular bell, 4.5 mm. 
wide and about 4 mm. high. Here, again, only 
males were observed, although Boulenger 
studied 400 specimens. He found considerable 
variation in the number of their tentacles, which 
ranged from five to twenty-three, but most of 
them possessed four radial canals. The hydroid, 
occurring at a depth of from six to fifteen feet, 
possesses the peculiarity of hollow tentacles. 
It produces medusa buds and asexual, planula- 


like buds. 


In a lagoon on a coconut plantation of Trin- 
idad, von Kennel discovered a white and yellow 
medusa Thaumantias lacustris, the bell of which 
was about 2 to 2.5 mm. in diameter. There 
were from sixteen to twenty-four very long ten- 
tacles, and four radial canals. Although. the 
lagoon communicates with the sea during the 
rainy season, its water was apparently fresh 
when the medusa was discovered; at least it 
was not salt to the taste. 


Now a muddy Kentucky creek is about the 
last place in the world where one would ex- 
pect to find jellyfish, Yet there they were 
found and afterwards brought to the attention 
of scientific men by Professor Harrison Garman 
of the University of Kentucky. 


He states that on the morning of September 
27, 1916, there was brought to him a large 
bottle of creek water which contained the badly 
decomposed bodies of jellyfish. They came from 
Benson Creek, about twenty-eight miles from 
Lexington, and were found there by Mr. C. M. 
Bridgemord, who asserted that “millions” of 
the animals were to be seen. 


Professor Garman visited the place at once 
by way of the Kentucky River, going in a 
motor boat. Entering Benson Creek, the lo- 
cality where the jellyfish were first seen was 
quickly reached. In the murky water one was 
first observed, a pulsating gray object a few 
inches below the surface. Myriads of the jelly- 
fish were seen and many hundreds dipped from 
the water and placed in bottles. 


Where this multitude of meduse came from 
is a mystery. Mr. Bridgemord, who first saw 
them, has fished in the stream for many years, 
but never saw one until September 27. 


The jellyfish appeared again in 1917, but 
since then have not been seen, although care- 
ful search has been made for them. 


These jellyfish were about 15 mm. in diame- 
ter and had four radial canals. They were 
very carefully examined by Professor Garman, 
who considers them a form of C. sowerbi. 


In 1922, Professor Garman reported that he 
had made a careful search for the hydroid stage 
but no trace of it could be found. 


This seems to have been the best occurrence 
of fresh-water jellyfish ever reported, and the 
only time C. sowerbit has been found in a nat- 
ural habitat. 


Where next this elusive form will reappear, 
is mere conjecture. Students of pond life 
should keep their eyes open and report its 
occurrence immediately, so that the life history 
of this most interesting order may be completed. 


IMPENDING EXTINCTION OF THE 
GALAPAGOS TORTOISES 


By C. H. TownsEenp 


HE recent expedition to the Galapagos 
Islands under the direction of Mr. William 
Beebe, has served to re-awaken the interest 
of naturalists in the great tortoises inhabiting 
those islands, which are approaching extinction. 


Although Mr. Beebe’s party visited several 
islands of the group, only a single tortoise was 
found and it unfortunately did not survive the 
voyage to New York. 


The tortoises, of which there are about four- 
teen distinct species, are known to have disap- 
peared from the smaller and more accessible 
islands, but it is believed that they still exist 
in small numbers in the higher parts of Albe- 
marle, the largest island. 


The last important collection of these animals 
was that made in 1905 by Mr. R. H. Beck, for 
the California Academy of Sciences, when he 
secured numerous specimens, chiefly on Albe- 
marle Island at elevations of 2,000 to 4,000 
feet. Several species were represented in this 
collection, including those inhabiting Jarvis, 
Dunean, Barrington and Narborough islands. 
Mr. Beck’s account of the verv active destruc- 
tion of tortoises on Albemarle for their oil, 
leaves little hove for the pervetuation of giant 
tortoises anywhere on the Galapagos. While 
these tortoises have lived for many years in 
New York Zoological Park and also in Eng- 
land, they do not breed in northern climates. 


The important matter at present is not the 
collecting of more specimens for Museum pur- 
poses, but the preservation of such species as 
may be living. Being hardy animals, they can 
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A’ -GALAPAGOS TORTOISE ON} THE) ALBATROSS 
TESTUDO EPHIPPIUM. Found on Duncan Island in 1891 by C. H. Townsend. 


Photograph made by 


be transported to other countries where their 
protection would be assured. On the writer’s 
first visit to the Galapagos in 1888, about 20 
tortoises were secured and brought to the United 
States without difficulty. They had the freedom 
at the deck of the Albatross and fed freely 


on such fruits as were available. 


In 1906, Mr. M. J. Nicoll visited the Sey- 
chelles in the Indian Ocean, and described the 
giant tortoises now living there: 


“In the grounds of Government House we 
saw a large number of Aldabra tortoises. Some 
of them were of large size and a great many 
were newly hatched. We were informed that they 
bred freely in confinement and that the young 
grew very quickly. 


“These tortoises are used for food by the 
natives and on visiting the market we saw 
several tethered by the leg and exposed for 
On all the islands and inhabited islets 
of this grouv, there were tortoise farms. In 
nearly all these farms the tortoises bear a num- 
her which is painted in white on the shell. 
Many farm-owners keep a record of all their 
stock, while at Government House a complete 


sale, 


C. H. Townsend. 


register is made with the dates of hatching and 
and so forth. At the latter place we rode upon 
the largest tortoise. 


‘All these tortoises have been imported from 


Aldabra.”’ 


This island and the Seychelles lie north of 
Madagascar. On Aldabra the giant tortoises are 
increasing under government protection. There 
is little doubt that the giant tortoises of the 
Galapagos would live and breed if transported 
to the Hawaiian Islands, the islands of southern 
California, the Virgin Islands, Porto Rico, or 
to any suitable climate where absolute protec- 
tion could be afforded them. 


If an attempt should be made to save one or 
more of the species of giant tortoise from ex- 
tinction, there should be no delay. The motive 
for such action need not be on the basis of 
sentiment. The giant tortoise has a high edible 
value, and is being conserved on islands in the 
Indian Ocean for that reason. Several genera- 
tions of whalemen feasted upon the Galapagos 
tortoise. 


It should be preserved as a valuable food 
animal, especially adapted to arid regions. 
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MRS. RUSSELL SAGE AND THE ZOOLOGICAL SOCIETY 


J’ is impossible for any friend of wild life 

who knows the zoological record of Mrs. 

Sage to think of her without a sensation of 
gratitude and affection. The promoters of zool- 
ogy and wild life protection who are both able 
and willing to do really great things in either of 
those lines of human endeavor, are mighty few, 
and far between. This is very, very difficult to 
understand; but it is the decree of Fate, and we 
are perforce compelled to accept the handicap 
it imposes. If a reasonable sum of money were 
available in the right hands, the wild life of 
North America could be saved on a reasonably 
satisfactory basis; but the hard cash available 
for that purpose is a ghastly joke because of 
its midget smallness. | 


Mrs. Russell Sage lived and died in New York, 
and she left the world very much better than slie 
found it. In the bestowal of her enormous 
wealth, in the avoidance of mistakes, and in the 
permanence of her various uplifts to humanity, 
she was the most remarkable woman of our 
time. Incidentally, she was the first New 
Yorker of great wealth who did not give millions 
to the already rich institutions of New York 
and New England, and dismiss the New York 
Zoological Society with a handful of remnant 
crumbs and husks. Her bequest, of approxi- 
mately $750,000, was the first large and worth- 
while gift that the Society received during the 
first quarter-century of its existence. 


As a significant forerunner of that splendid 
and sorely needed bequest, Mrs. Sage gave 
$25,000 to the Permanent Wild Life Protection 
Fund, which was four times more than the next 
highest gift. Later on, it was her gift of 
$56,000 that made possible the erection of the 
Museum building which made the National Col- 
lection of Heads and Horns available to the 
world. 


In addition to the above Mrs. Sage is to be 


credited with permanent improvements on the 
New York Aquarium made at a total cost of 
$100,000. 


In 1912 Mrs. Sage purchased Marsh Island, 
on the Gulf coast of Louisiana, a famous gath- 
ering place and winter feeding ground for great 
numbers of northern waterfowl and shore birds. 
The total cost of this gift to the sportsmen of 
America was $160,000. 


On April 5, 1924, under the leadership of 
Mrs. Charles C. Marshall, Chairman of its 
Conservation Committee, the New York City 
Federation of Women’s Clubs performed in the 
Zoological Park a ceremony that did honor to 
the cherished memory of Mrs. Margaret Olivia 
Sage, and also to the Federation. 


With solemn and appropriate ceremonies a 
lusty young oak tree was planted at the Bear 
Dens, as a memorial to Mrs. Sage. After a 
cornet solo rendering of “Auld Lang Syne,” and 
an appropriate prefatory address by Mrs. 
Thomas Slack, President of the City Federa- 
tion, Dr. William T. Hornaday delivered a 
eulogy of Mrs. Sage. The tree was planted by 
Mrs. Charles C. Marshall and Mrs. Slack, after 
which Mrs. Marshall recited a poem by Mar- 
garet E. Sangster, entitled ‘““Park Trees,’ and 
the cornet soloist rendered ‘‘America’’ as the 
closing number. 


In Memory or MarGaret Ontvia SAGE 


An Address Delivered by William T. Hornaday, at 
the Planting of a Memorial Oak in the Zoological 
Park, on April 5, 1924. 

In this period of hectic haste, and swift 
change from day to day and hour to hour, the 
American people seem to have acquired the 
habit of forgetfulness. Often the hero of to- 
day is the forgotten fossil of to-morrow! The 
ingrowing habit of concentration on self is be- 
coming a national trait. 
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CEREMONY; PRECEDING THE TREE PLANTING 
Members of the New York City Federation of Women’s Clubs, Officers of the Society, Girl Scouts 


and guests assembled at the ceremony of the planting of the oak tree dedicated to Mrs. 


Half a century ago the names and memories 
of our illustrious dead were prized as inheri- 
tances, and cherished as sacred possessions. 
Then, monuments were quickly erected. Today, 
it is only the super-hero whose memory is kept 
green for a year and a day. Men and women 
now toil long and sacrifice much for the welfare 
and uplift of humanity, and at the last leave 
their fortunes to institutions and causes,—only 
to receive one obituary tribute, and then be 
forgotten. 


Particularly is it the way of the young to 
forget quickly those who have given to them and 
disappeared. As a people, we Americans now 
neglect our illustrious dead, and all too quickly 
turn from them to the living possibilities. 


Today, we gather here in a spirit of sincere 
remembrance, to do honor in our modest way 
to a great soul who lived, and wrought for our 
benefit, and passed away. Let us tell it to our 
children, and to their children, with feelings of 
thankfulness and pride, that it was our good 
fortune to live in the time of Margaret Olivia 
Sage, of New York and America! In like man- 
ner can we say with pardonable pride that we 
were contemporaries of Theodore Roosevelt and 
Andrew Carnegie; and a few of us may even 
add the illustrious name of Abraham Lincoln. 


Sage 


Mr. Russell Sage lived and hunted big game 
in the always dangerous financial jungles of 
New York. He loved the excitement of the 
chase that has furnished many great men with 
sport quite as exciting as the pursuit of tigers 
and elephants in the jungles of India. It would 
appear that Mr. Sage cared little for wealth 
beyond the excitement incident to its pursuit. 
Having won his game, he had neither strength 
nor inclination for the devising of schemes for 
its expenditure. For fame, and for the applause 
of the multitude, he cared nothing. At the close 
of his life, with profound faith in the wisdom 
and judgment of his wife, Margaret Olivia 
Sage, he placed in her hands, unreservedly, and 
subject to the dictates of her single will, his 
entire colossal fortune. 


And then the question arose, “What will she 
do with it?” 


Mrs. Sage’s opportunities for extravagance 
and error were boundless. All too often under 
such conditions the weak mind is dazzled, 
dumbfounded and upset. Often a weak will 


becomes the prey of human vultures of many 


kinds. Often the sudden accession of enormous 
wealth plunges its new and inexperienced pos- 
sessor into wild extravagances. On the other 
hand, such circumstances cause some individuals 


PLANTING THE MARGARET OLIVIA SAGE MEMORIAL OAK 


Mrs. Thomas Slack and Mrs. Charles Cyrus Marshall casting the first shovelfuls of earth around the roots of the tree. 
Photograph by Elwin R. Sanborn 
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to rise to great heights in the exercise of new 
power. 

Great was the occasion that was thrust upon 
Mrs. Sage, and grandly did she rise to it. She 
devoted all the remaining years of her life to 
the study of institutions, men and women, and 
the devising of new ways and means for the 
bestowal of substantial and permanent benefits 
upon mankind. With penetrating vision and 
keen discrimination, she selected the objects and 
causes most worthy of aid and uplift, and gave 
to them liberally. 


Her broad love for humanity led straight to 
the creation of the Russell Sage Foundation, 
and its great and permanent work for the bet- 
terment of humanity in the mass. 


Fortunately for the cause of zoological educa- 
tion, Mrs. Sage chose to aid in the promotion of 
zoology for the millions, and in the practical 
business of protecting and maintaining the birds 
and mammals of the world. This led to the 
purchase of a great domain of land and water in 
the winter home of the wildfowl of North 
America, on the coast of Louisiana, and now 
known as the Sage Bird Sanctuary. It also 
led Mrs. Sage to become the most liberal 
founder of the Permanent Wild Life Protection 
Fund. 


The grand climax of the work of Mrs. Sage 
came at the close of her long and useful life, in 
the terms of her last will and testament. Never 
since America became a nation has the world 
witnessed another bequest of wealth so wise, 
so broad, so generous or so far-reaching as then 
took place. Scores of institutions were em- 
braced in a systematic scheme of benefactions, 
grouped under the general heads of literature, 
science, art, education and human welfare; and 
each one of them received, not thousands merely, 
but hundreds of thousands of dollars. On this 
brief occasion there is not even time to name 
them. The breadth, the scope, the intelligence 
and the warmly-pulsing humanity displayed in 
that effort was more than grand. It was 
magnificent. 


Today, Ladies of the New York City Federa- 
tion, you have assembled here to register your 
love and admiration for one of the greatest of 
all American women. Although you can erect 
no stately pile of marble, or ornamental bronze, 
it is your desire to raise a memorial tribute that 
may endure for at least a century. Here you 
have decided to plant a lusty young specimen of 
North America’s grandest forest tree, the white 
Oak, and dedicate it to the memory of Margaret 
Olivia Sage. 


And truly, this monument will speedily grow 
worthy of its high object. In the coming years 
it will assume grand proportions, and qualities 
of beauty. 


In the first flush of springtime its opening 
leaves will bring a promise of good cheer to 
follow. In summer its great crown of green 
leaves will give grateful shade and shelter to 
birds and men, and remind all women to keep 
ever green the memory of Mrs. Sage. In the 
frosty days of autumn these leaves will turn 
to shining purple bronze, the color of earth’s 
most enduring monuments. 

Here and now will you plant your Margaret 
Olivia Sage Memorial Oak; and may your good 
wishes speed its growth and longevity. And 
here, as the years go by, may you bring your 
children, and their children, tell them your story 
of this tree and bid them cherish throughout 
their lives the illustrious memory of the world’s 
foremost woman philanthropist, 


Maraaret Ouivia SAGE. 


MR. BEEBE’S GALAPAGOS BOOK* 


As reviewed in the New York Times by 
Nicuoxias RoosEveELT _~ 


HE Galapagos are almost unique in many 

respects —- Will > Beebe well calls them 

“World’s End,’ just as in the old days 
they were known as “The Enchanted Isles’’— 
for they are island deserts as well as desert 
islands, and on them survive types of life un- 
known or extinct elsewhere. These are no isles 
of palms and coral beaches, with cow-eyed 
maidens wearing shell necklaces and_ straw 
skirts. Nor are they “sprinkled isles, lily on 
lily that o’erlace the sea,” such as inspired 
Senator Lodge at the Washington Arms Con- 
ference in 1921 to rival the rhetorical fancies 
of the redoubtable Captain Traprock. Rather 
are they volcanic peaks rising from the ocean, 
with rocky and inhospitable coasts. Instead of 
palms and cocoanuts there are all manner of 
cacti. Instead of flowered glades are deserts of 
lava and cinders. The principal inhabitants 
are giant lizards and turtles, penguins and sea 
lions. As a matter of fact, the Galapagos are 
among the few islands where no traces of primi- 
tive man have been found. A small penal colony 
was planted on one of the islands many years 
ago by the Government of Ecuador (to which 


GALAPAGOS: WORLD’S END. By William Beebe. 
With 24 colored illustrations by Isabel Cooper -and 
83 photographs, mostly by John Tee-Van. 442 pp. 
New York: G. P. Putnam’s Sons. 


64 ZOOLOGICAL SOCIETY BULLETIN 


Gt ig™. 
=< SH as 
SO? 


: i} 
Rm wey 


See esis elk a 


“ONE TOUCH OF NATURE” 


Mr. Beebe is a man of parts which so impressed Ralph 
Barton that he increased his versatile gifts by this 
trifling feat of palmistry 


the group belongs), and a sugar plantation 
exists on another. Until the nineteenth century, 
however, the only human inhabitants were occa- 
sional castaways. Today the unsettled islands 
are still untouched and, except for expeditions 
such as those of Darwin, Agassiz and Beebe, 
still unknown. 


The Galapagos, as a matter of fact, are in 
many ways a naturalist’s paradise. It is only 
necessary to read Mr. Beebe’s book to under- 
stand this. He speaks of “the soul-satisfying 
inclusiveness” of desert island natural history, 
where different species are conveniently gath- 
ered almost within sight of each other, and— 
most striking thing of all—where fear of man 
is unknown: 


“Throughout the whole of my visit there was 
continually impressed upon me the value of psy- 
chological as well as physical characters. I 
believe we could plot the birds of the Galapagos 
in two groups—those which fled at sight, or 
allowed no near approach, and those which ap- 
proached of their own accord and called us 
friends. Thus we would have a fairly accurate 
delimination of the seasonal migrants plus com- 
paratively recent arrivals which had not appre- 


_ appeared, 


ciatively altered in form or mentality, and, on 
the other hand, the birds which probably harked 
back not only to the unification of the Galapagos 
but to its junction with Central America.” 


Not birds alone were fearless, but also the 
rest of the native animal inhabitants. Sea 
lions proved surprisingly friendly. As Mr. 
Beebe was working in a salt-water pool at the 
sea’s edge, endeavoring to pry a mollusc loose: 
“suddenly I got a tremendous shock as I felt 
a soft, warm, rubberlike substance press against 
my hands. I leaped back, and at that instant 
a baby seal rose directly in front of me, tread- 
ing water with his hind flippers while his front 
mittened fingers were folded funnily across his 
breast. He looked at me with all his soul and 
forthwith broke into a loud, raucous wail. A 
deep roar sounded from the other side of a 
barrier of huge boulders, and instantly there 
swimming swiftly and_ banking 
sharply on the turn, a mother sea lion and two 
more infants. She saw me at once, and her 
fear died so instantly that it was not wholly 
complimentary. She might have explained it, 
“That thing, whatever it is, is not a shark, so 
its all yight. 


But even more interesting than the sea lions 
are the lizards: 


“Within two days we realized that these 
islands were still in the age of reptiles, or rather 
of reptiles and birds; amphibians and indige- 
nous mammals being wholly absent, and fishes 
above the water negligible—although sailfish 
and mullets leaped high, and blennies climbed 
out and flicked here and there upon the tide- 
soaked rocks. 


“Giant tortoises and land iguanas (lizards) 
dominated the upper parts of the islands, while 
the jolly little Tropidurus lizards ran every- 
where under foot. But the shores were held by 
the big black iguanas, who, more than any 
creature I have ever seen, except the hoatzin, 
brought the far distant past vividly into the 
present. | 


“Iguanas have been recorded as_ reaching 
fifty-three inches in length and a weight of 
twenty pounds. I saw several which I am sure 
were four feet long, but the two largest cap- 
tured were thirty-five and forty-one inches, 
respectively, the latter weighing thirteen 
pounds. Young ones a foot in length weigh 
only a quarter of a pound.” 


These big sea lizards were caught at will 
either by hand or by lassoo with a tarpon rod. 
It was possible to crawl up and stroke them 
with little trouble and no danger, for they are 
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not hostile. Curiously enough, even when las- 
sooed and swung through the air they showed 
neither resentment nor fear. One was thus 
treated six times in succession and was found 
to be perhaps even tamer after this rough 
handling than before. As Mr. Beebe pointed 
out, such an experience would have driven any 
ordinary wild creature insane with fright. 


“One of their most curious habits was re- 
vealed on a late afternoon when I lay flat on 
the sand watching the ageless surf pounding 
on the lava boulders. Over the jagged, tor- 
tured summits there climbed the largest iguana 
I saw on the islands. It was a full four feet 
in length—appearing forty to my lowly view- 
point. His head was clad in rugged scales, 
black and charred, looking like the clinker piles 
of the islands; along his back extended a line 
of long spines, as if to skin of lava he had added 
a semblance of cactus. He saw me and stopped, 
looking long and earnestly with curiosity, not 
fear; then with his smug lizard smile unchang- 
ing he dismissed me with an emotional feat as 
strange as his appearance; he twice solemnly 
nodded his whole massive head, he sniffed and 
sent a thin shower of water vapor into the air 
through his nostrils and clambered past me 
down toward the water. If only a spurt of 
flame had followed the smoky puff of vapor, 
we should have had a real, old-fashioned 
dragon.” 


There is much in this book to interest many 
kinds of readers. For the professional natural- 
ist are detailed accounts of flora and animals 
—almost too detailed to appeal to the ordinary 
reader. Fishermen will find a good chapter on 
game fishing by Robert G. McKay, executive 
officer of the expedition. Those interested in 
island lore will find an admirable historical 
sketch of “Man and the Galapagos” by the 
party’s historian, Ruth Rose, in which are set 
forth at length the adventures of buccaneers, 
privateers and castaways. And finally there 
is the amazing story of the New York taxi- 
cab driver who rushed up to Mr. Beebe at the 
dock when the expedition returned to New York 
and announced that he had been shipwrecked 
on Indefatigable Island (one of the largest of 
the group) seventeen years ago and had buried 
his pal and a sum of gold there. Incidentally, 
there is a chapter on hunting the water opos- 
sum in the Panama jungle at night which con- 
tains a description of Mr. Beebe’s adventures 
in the presence of the eyes of all manner of 
jungle night life that ranks, for sheer vividness, 
with his account of the army ants in “Jungle 
Peace.” 


More than eighty admirable photographs and 
six colored plates of lizards, snakes, spiders and 
fish painted with astounding skill and perfection — 
by Miss Isabel Cooper, add much to the excel- 
lent make-up of the book. Last, and by no 
means least, the outside wrapper has an ad- 
mirable colored reproduction of Miss Cooper’s 
portrait of a giant land iguana. This great 
descendant of the prehistoric age of reptiles is 
one of the most attractive inhabitants of those 
“enchanted isles” which Beebe has so aptly 
designated “World’s End.” 
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Bees Obscure Lighthouse-—Swarms of bees 
swept offshore by the wind made their landing 
on the huge lamp of the southwest lighthouse 
off New Haven. The bees were so thick that 
they covered the lens area of the beacon and 
obscured the light that guides mariners in Long 
Island Sound. —Sun, New York. 
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WILD LIFE PROTECTION RESOLUTIONS OF THE 


ZOOLOGICAL SOCIETY 


The struggle between the destroyers and the protectors of wild life constitutes the world’s 
irrepressible conflict. The downward pressure so long exerted by civilized and savage man on all 
forms of valuable wild life has lost none of its intensity, and it calls for continued efforts on the 
part of those who object to wicked and wasteful slaughter, and the extermination of species. 
In the United States at this moment a sense of false security has been engendered by the enact- 
ment of some very excellent laws, the effects of which are steadily being counterbalanced and de- 
feated by the enormous annual increase in the actual number of killers of wild life, the perfection 
of the weapons which they employ, the diminution of food and cover necessary to the existence 
of the game, and the apathy of persons who are not specially interested in game exploitation. 


Throughout the past twenty-five years, and especially since 1910, the Zoological Society 
has constantly and persistently pursued the second object for which it was created, “the protec- 


tion of our native animals.” 


In addition to this, the protective efforts of the Society have been 


expanded and extended throughout many foreign countries, and in some instances with excellent 


practical results. 
to which they refer. 


Repuction oF Baa Limits aNnD OPEN SEASONS 
IN THE UNITED STATES 


At the annual meeting of the Zoological 
Society, held at the Waldorf-Astoria on January 
8th, with about two thousand members present, 
the following resolution was adopted unani- 
mously : 

Whereas, it appears that in many localities 
in the United States various species of upland 
game birds and mammals are disappearing 
through a variety of causes, and others are the 
victims of over-liberal bag limits and open 
seasons, thereby promoting extravagant killing, 
and leading toward the ultimate extinction of 
both game and sport, now be it 

Resolved, that in order to secure immediate 
and general reductions in the volume of game 
killing, the New York Zoological Society hereby 
approves and recommends the enactment of 
state laws and changes in the Federal regula- 
tions for the enforcement of Migratory Bird 
Treaty, to effect reductions in the bag limits 
and open seasons of approximately fifty per 
cent, wherever such changes are necessary to 
reduce killing to reasonable limits. 


Tue Game Reruge-Pusiic SHootiInc GROUNDS 
Bri 


Upon one proposition the sportsmen of 
America seem to be in agreement. The feath- 
ered game of the United States needs further 
help from man in order to survive. All other 
subjects relating to game seem to be open to 
controversy. There is now before Congress a 
bill to do three things, wholly at the expense 


The following resolutions attest the active interest of the Society in the causes 


of the men who kill game. The Anthony bill 
proposes to provide a lot of game sanctuaries, 
more federal game wardens for the enforce- 
ment of federal laws, and a considerable number 
of public shooting grounds for the benefit of 
hunters who can not afford to maintain member- 
ships in exclusive hunting clubs. | 


This very worthy bill is needed by the van- 
ishing game, and it should be passed into law 
with all possible despatch. Unfortunately, there 
seems to be no prospect that it can be acted 
upon by Congress at this session, but in the 
next session it should be passed by both houses. 
Concerning this measure, the Society has taken 
the following action: 


Resolution adopted on February 13, 1924, by 
Executive Committee 


3 


Whereas the zeal for reclamation throughout 
the Middle and the Far West has led, in many 
cases, to the unnecessary draining of large 
swamps and shallow lakes with the result that 
the drained areas have proved worthless for 
agriculture but the thousands of acres used 
formerly as feeding and breeding grounds for 
migratory birds have been destroyed, 


And whereas a Bill has been introduced in 
Congress by Representative Anthony, known as 
the Micratory-Birp Reruar Act, which pro- 
poses methods to check this wasteful practice 
and which also proposes that a Muicrarory- 
Birp Protection Funp be raised by having 
each hunter pay one dollar for a_season’s 
license, 

And whereas this Fund is expected to reach 
a million dollars a year, available for the con- 
servation of bird life, 
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And whereas this is one of the most important 
pieces of legislation directed towards the preser- 
vation of wild life which has been recently 
brought before Congress, 

Now therefore be it resolved that the New 
York ZootoaicaL Society hereby endorses the 
principle of the Mieratrory-Birp Reruce Act, 
introduced in Congress by Representative 
Anthony as H. R. No. 745. 


A GoriILLtA SANCTUARY PROPOSED 


The great East African Gorilla, of the Kivu 
Lake country, is in every sense a remarkable 
and zoologically valuable animal. Immediately 
following his trip to that region to collect a group 
of those gorillas for the American Museum 
of Natural History, Mr. Carl E. Akeley pro- 
posed the transformation of that region into a 
gorilla sanctuary. The idea immediately found 
favor with the Belgian Ambassador at Wash- 
ington, Baron de Cartier. ‘Today, it bids fair 
to be developed as a Belgian National Park, 
and surely that prospect will enlist the good 
wishes of all zoologists. Concerning it, the 
Executive Committee of the Society took the 
following action: 


Resolution adopted by the Executive Committee at 
the meeting of April 9, 1924. 


The Chairman reported that Carl Akeley 
had been advocating a Gorilla Sanctuary and 
large National Park in the Belgian Congo to 
be projected by the Government of Belgium. 


Upon motion, duly seconded, it was 


Resolved that the New York Zoouoaicay 
Society endorses the proposed action of the 
Belgian Government in setting aside a sanctu- 
ary for gorillas and other wild life in the 
Belgian Congo in the vicinity of Mt. Mikeno, 
Mt. Karisimbi and Mt. Gisoke. 


Crow SHOOTING CONTEST 


Resolution adopted by the Executive Committee at 
the meeting of April 9, 1924. 


Resolved that the New York Zoo.oaicar 
Society protests against the proposed “Crow 
Shooting Contest,” advertised by the Sporting 
Powder Division of E. I. du Pont de Nemours 
Co., Inec., on the ground that such a contest 
would bring into the woods during the spring 
season a large number of irresponsible gunners 
and would inevitably result in the destruction 
of wild life other than crows. 


Further resolved that the New York Zoo- 
LoGIcaL Society protests against this proposed 
“Crow Shooting Contest’ on the ground that 
indiscriminate shooting of this character is 
highly undesirable. 


TuHousanp Isuanps Fish PRESERVE 


Resolution adopted at the meeting of the Executive 
Committee on March 12, 1924. 


Whereas the region of the Thousand Islands 
in the St. Lawrence River from Ogdensburg to 
Lake Ontario is the chief breeding ground of 
bass and muskallunge for the Lake Ontario and 
St. Lawrence waters, and 


Whereas the bass are being seriously depleted 
by commercial netting, now therefore be it 


Resolved that the New York Zoological So- 
ciety recommends that a fish preserve be estab- 
lished by the province of Ontario and the State 
of New York in the waters of the St. Lawrence 
River from Ogdensburg up to a point in Lake 
Ontario opposite Main Duck Island and thence 
to the southerly shore of the Lake, three miles 
southwest of Stony Point Light, and from Main 
Duck Island to the corresponding point on the 
Canadian side in the province of Ontario. 

Be it further resolved that copies of this 
Resolution be sent to the proper authorities in 
Canada and in the State of New York. 
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THE FOX MENACE AND ITS EFFECT ON OUR 


HEN the fox was 

brought to Australia 

many years ago, the 
only thought in the minds of 
its sponsors was that it 
would form a fine quarry for 
a pack of hounds, and an ex- 
cuse for galloping over the 
sunlight plains in the good 
old English way. Such ab- 
stract questions as the bal- 
ance of life and the possible 
effect of this cunning canine 
on our native animals were 
never thought of. Natural- 
ists to-day, however, find in 
this immigrant and his con- 


NATIVE ANIMALS 


By A. S. Le Sovrr 


Taronga Zoological Park Trust 
Zoological Gardens, Mosman 
Sydney 


Professor 
Henry Fairfield Osborn, 
New York. 


My dear Professor Osborn: 


Knowing your very practical in- 
terest in the world’s fauna I am 
sending you an article on the ‘‘Effect 
of the Fox on our Australia ani- 
mals,’’ the importance of which only 
very few naturalists, even here, 
realize. It is, in my opinion, one of 
the crowning misfortunes of our wild 
animal world, and yet one of the 
most interesting phases of its history 
at the present time. 


A. S. Le Sover, Director. 


they prey upon usually have 
only one. 

-In Australia the dingo 
and the wedge-tailed Eagle 
were the principal things 
that kept the kangaroos, and 
lesser fry in check, being 
helped by several species of 
carnivorous marsupials, the 
goana and snakes, besides 
the toll taken by the aborigi- 
nals. To these we have now 
added the fox and the cat, 
whilst the rabbit is a keen 
competitor for grass. 

When we come to take 


temporary, the ubiquitous 
rabbit, a problem that is 


stock today, we find that in 
the settled districts, while 
the fox and the rabbit are in 


unique in the world. ‘They 

form an animal wave, which as far as our 
ground fauna is concerned, is sweeping nearly 
all before it, and which will only be stopped by 


climatic limitations. 


The evolution of the various species of birds 
and animals of any country is very slow; some 
form of life is developed to fit every condition 
of the wild, each form having sufficient immun- 
ity against possible enemies to maintain its 
existence. There is a constant battle between 
the flesh eaters and the grass eaters, but it can 
be noted that, under normal conditions, a pre- 
dacious animal never comes within measurable 
distance of killing out its food supply. A well 
established ‘law of survival” operates to main- 
tain the balance of life. It is extraordinary to 
note that what appears to be the weakest forms 
are often the most numerous, while those that 
have the most highly developed natural pro- 
tection are comparatively little in evidence. One 
wonders to find gentle deer living within range 
of powerful bears, fierce wolves and _ lithe 
pumas, while defenceless antelopes apparently 
bear a charmed life in the midst of lions, leop- 
ards, lynxes, cheetas, hyenas, hunting dogs, etc. 
to say nothing of eagles and pythons. Prob- 
ably the first thing that strikes a traveller in 
any country where game is plentiful is the 
abundance of grass eaters, and the scarcity of 
their enemies. This is the more extraordinary 
when we consider that the carnivora have sev- 
eral young every year while the animals that 


abundance, the majority of 
the native animals have been dispersed. It now 
remains to be seen to what extent these for- 
eigners can adapt themselves to various classes 
of uninhabited country, and if a balance of life 
will be maintained in favour of any of our 
ground animals and birds. 

If the fox had to live on the indigenous fauna 
alone it is probable that these would not be 
reduced beyond a certain limit; the presence 
of the rabbit however will enable reynard to 
thrive apart from the marsupials. The fox and 
the rabbit are naturally contemporary, the latter 
recognises an old enemy and instinctively knows 
how to keep out of his way, so in practise we 
find that there is always a large surplus of 
rabbits even where foxes are numerous. Our 
native animals, not having developed any special 
protection against this new enemy, would fall an 
easier prey and they would in course of time 
be exterminated where the three types were in 
conjunction. 

The habit of the wallabies in using certain 
tracks when moving from place to place would 
tend to localise them. Bandicoots and rat- 
kangaroos sleep very soundly under light sur- 
face cover, and so could easily be secured. Even 
the large grey kangaroos are not immune, as 
they lie up during the day near sheltering trees 
and shrubs, and this enables the fox to steal 
up and take the young, which at this time go 
scampering about in play. 
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The practical disappearance of nearly all our 
small fauna in the fox’s present domain is evi- 
dence of his activity. <A striking proof of what 
is happening is given by Mr. C. Hoy. He 
learnt, when collecting in Eyres Peninsula, that 
foxes had been specially introduced into the 
district to kill the rabbits. Three years after- 
wards while no diminution could be noticed in 
this pest, the small native animals were practical- 
ly exterminated. Previous to this introduction a 
certain kangaroo shooter could obtain six dozen 
wallabies per week, but in a few years not one 
was to be found. Proof of the danger to the 
larger animals comes from southern New South 
Wales, where .two competent observers have 
found the remains of several young kangaroos 
near foxes dens, besides parts of young swamp 
wallabies, possums, lyre birds, pigeons, etc. 


On Wotton Station, near Scone, which is a 
sanctuary for all wild things, under the Bird 
and Animal Protection Act, there are two herds 
of kangaroos. The manager thought it curious, 
that he could always find an old fox on the out- 
skirts of these animals; moreover the fox, by 
imposing his presence on them, so to speak, was 
able to wander about without causing much dis- 
turbance. He thought at first that the reynard 
went there for company’s sake, but when asked 
if the normal proportion of young ones were to 
be seen, he realised at once what this sinister 
friendship meant to the trusting roos. 


Foxes have for many years been noted in the 
vicinity of our National Park, but as this is in 
the poison tick area, it is probable that they do 
not live there permanently. One is pleased to 
note that the swamp wallabies are still in evi- 
dence, and that lyre birds are numerous, though 
the bandicoots and rock wallabies, once so plen- 
tiful, appear to have gone. 


Wuat oF THE FuTURE? 


Were it not for the fox there would be little 
difficulty in preserving our wild animals in the 
many sanctuaries and districts set apart by the 
Government for that purpose, and they would 
also have the freedom of the forest reserves. 
This menace is, however, widespread and un- 
controllable and will seemingly nullify efforts in 
this direction as far as 90 per cent. of our 
ground animals are concerned, though fortun- 
ately only two or three species of birds are 
likely to be affected. 


We can only look to climatic and geographical 
barriers to limit the foxes’ spread. At present 
the Central and Northern Districts seem to be 
unsuitable environments, perhaps about half the 
continent, while the whole of the eastern coast 


is kept free by the tick that is so iatal to dogs. 
It is quite likely that these conditions will, in 
course of time, be overcome. 


As previously mentioned, progress in the wild, 
under natural conditions comes slowly but surely, 
nature slowly organising to a more perfect state. 
In Australia we have produced artificial condi- 
tions, by superimposing highly organised ani- 
mals from other countries, on our primitive 
fauna. As ever it is a case of the survival of the 
fittest, and we see before our eyes a phase of 
evolution passing with the rapidity of a cinema 
film, that would have happened aeons ago but 
for the Straits of Sunda. 


Beaver Returns to Kansas.—The beaver is 
moving back into Kansas. Once very numerous 
in the plains country, he disappeared entirely 
from Kansas about twenty years ago. He shuns 
settlements, but nowhere in America is he safe 
from settlements. ‘This busy architect of pond 
and stream must have come to a realization of 
this fact and so returned to a once favored land. 


There are beaver scattered all along the 
Kansas-Nebraska line. There are also beaver 
on the Blue and a few on the Solomon and 
Smoky Hill. A colony migrated from Colorado 
a year ago and settled on the Mulberry near 
Ford, Kan., south of Dodge City, and there is 
another colony near Syracuse. A colony is re- 
ported in the neighborhood of Sterling on the 
Arkansas River. 


They are protected by State law, it being un- 
lawful to trap one, have either the pelt or the 
body in one’s possession or to destroy a beaver 
dam or house. Four Kansans have paid fines 
this winter for violating the law protecting them 
and two other cases of reported violations are 
being investigated by the fish and game depart- 
ment, according to J. B. Doze, warden. . : 
“Tf Kansas will conserve the stock it has now, 
within a few years a crop of beaver pelts worth 
$50,000 or perhaps $100,000 could be taken,” 
says the warden. —Topeka Capital. 


Counting the Birds.—Bird censuses will again 
be taken on selected areas throughout the 
United States this summer, under supervision 
of the Biological Survey of the United States 
Department of Agriculture. The purpose is to 
furnish information as to the exact number of 
birds nesting within the boundaries of selected 
tracts. Detailed instructions will be furnished 
on request addressed to the Biological Survey, 
United States Department of Agriculture, 
Washington, D. C. 
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A SYSTEMATIC SLAUGHTER OF SURPLUS CROWS 
As registered at Boise, Idaho, and evidently quite justified. 


CROWS ARE STILL ALIVE 


Dynamite Scheme Fails in Kansas 
Pittsburgh News in Kansas City Star. 


BE ROE and three other Weir men, who re- 
cently became enthusiastic members of an 
organization for the protection of wild 

life, plan to use reverse dynamite the next time 
they arrange for wholesale slaughter of the de- 
spised crow. Cherokee county pays a bounty of 
8 cents for every crow head. Near Weir there 
is a grove which is used as a rookery for crows. 
It is said that millions of crows obtain their 
lodging there nightly. 

Inspired by the ideals of their organization, 
Roe, a grocer in private life, and his three asso- 
ciates decided to kill the entire flock of crows in 
one great massacre. All day last Sunday they 
worked “mining” the grove with sticks of dyna- 
mite. The sticks were tied on to tree limbs to 
the number of eighty-seven. Electric wires 
were run in a wonderful maze and a battery 
was put in position. After darkness had ar- 
rived the four returned to the edge of the grove 
to touch off the dynamite. ‘The crows were 
making much noise. The switch was thrown. 
There was a tremendous explosion. 

Bright and early the next morning Roe and 
his associates trucked out to the grove pre- 


pared to gather up the dead and haul the heads 


Under 


to Columbus. 
two dead crows. 


the trees they found 


Dynamite explodes downward. The crows 
in the tree limbs above were as safe if they had 
been in Arkansas. 


—_—__. 


MIGRATORY MEMBERS 


T is the intention of the mailing department 
of the Society to put into the hands of the 
Members all of the publications or any other 

mail matter to which they are entitled. 

Very frequently, however, our best laid plans 
are frustrated because of the lack of proper 
addresses or the failure of this department 
to receive correct forwarding directions or 
changes of locality from transitory members. 


We then experience the embarrassment of ex- 
pressed or implied criticism for our apparent 
negligence, when as a matter of fact returned 
mail is remailed often two or three times with- 
out avail. 

As a mental stimulus to some of the persons 
who fail to receive their publications, the quota- 
tions following—from a letter issued by the 
U. S. Postal Service—may be productive of 
better results than any plea that we could make: 

“Since the days of Benjamin Franklin every 
Postmaster General has found occasion to in- 
veigh against a condition which has been the 


T4 ZOOLOGICAL SOCIETY BULLETIN 


bane of the postal service since its foundation; 
but the evil has grown as fast as the rapidly 
increasing business of the postal service itself, 
and the cost to the tax payer in round numbers 
amounts annually to $1,740,000. 


“It is estimated that 200,000,000 pieces of 
mail are yearly given ‘directory service,’ which 
means that postal employees must take time 
from the regular handling and dispatching of 
mail in the endeavor to provide correct ad- 
dresses for this huge volume of misdirected 
matter. In New York City alone the cost of 
this service approximates $500 daily. 


“There is every evidence that the mailers of 
incompletely addressed matter believe that to 
the postal service nothing is impossible. The 
implied compliment is appreciated but it must 
be remembered that this no longer is the age 
of the town pump and that our cities have 
grown so that no longer can a mail distributor 
be expected to know ‘everybody in town.’ 


“Mail inadequately addressed and requiring 
directory service, of course, means delay. Often 
it must be returned to the sender for a new 
address. For the lack of a return address 
nearly 20,000,000 of these are sent annually to 
the Dead Letter Office. 


“A great public service can be rendered in 
reducing the enormous extent of this careless 
and expensive practice.” 


THE CASSOWARY IN -CAPTIVIFY 


fe LTHOUGH cassowaries are rather shy 

and elusive birds in the wild state, when 

in captivity they become aggressive, and 
one has to be careful not to get within reach of 
their sharp claws, for some individuals attack 
with great determination. Mr. H. W. Champion, 
of the Government Secretary’s Department, 
Papua, has forwarded the evidence in connection 
with a case, in which a large cassowary that had 
been reared in captivity, caused the death of two 
natives. The native report states: ‘That when 
the cassowary was a little big, it went bush, but 
often came back to fight the village people.’ 
So well was this trait known that orders were 
given for no one to go about alone. However, 
a man named Tauno went out to his garden and 
as he did not return, his mother went to look 
for him and found him dead, with a very big 
cassowary nearby. No sooner did the woman 
put in an appearance than she was attacked 
and so badly injured that she died. Careful 
inquiry by a magistrate left no doubt that the 


two people had been killed by the bird.”—The 
Emu. 

This note is an excellent example of the 
dangerous character of powerful and aggressive 
creatures which have been reared in captivity 
and have lost their instinctive fear of man. In 
our own country, deer are the most frequent 
offenders and one often hears of murderous 
attacks by bucks kept as family pets. Most 
birds lack size, strength and weapons for effec- 
tive offense but not a few are sufficiently aggres- 
sive. However, some of the ostrich-like species 
can qualify on all points and are antagonists 
that must be treated with alert respect. There 
are four main groups of these birds, with char-_ 
acteristic family tempers ranging from the mild- 
ness of kittens to the savagery of tigers. The 
South America rheas are harmless, inoffensive, 
and inclined to be timid. The Australian emus 
are more aggressive and will attack almost any- 
thing. However, they usually are friendly or 
indifferent toward their keepers, and their en- 
closures can be entered with impunity. The 
African ostriches vary somewhat amongst them- 
selves but most males and some females are 
dangerous. In the Zoological Park we have 
found it necessary to arrange for the closing of 
gates from without, so that the keepers need 
not risk their lives in caring for their charges. 
But of them all, the East Indian cassowaries 
are by far the worst. Occasionally, one finds an 
individual that is docility itself. But the ma- 
jority are chronically splenic and will instantly 
charge anything from a squirrel to a horse. If 
a strutting cock ostrich is struck by a pebble or 
a bit of wood, the source of which he is not 
certain of, he immediately subsides; a second 
or third will cause him to meekly turn tail. But 
nothing short of death itself will stop a fully- 
roused cassowary. Stones, sticks and blows 
mean nothing to him. Only a friendly tree or 
fence could prevent serious injury to the un- 
fortunate person engaged in such an encounter 
and the note from far away New Guinea ade- 
quately substantiates this statement. L. S. C. 


An Unusual War Memorial.—The announce- 
ment that the Royal Society for the Prevention 
of Cruelty to Animals proposes to build a 
$10,000 centotaph in Hyde Park to the memory 
of birds, beasts and fishes which died in the 
service of Great Britain during the war has 
been received with astonishment and criticism. 
It was explained that the fishes were the gold- 
fish which were used for testing water in which 
gas helmets were washed before being reissued. 


—Sun, New York. 
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es 
ARRIVAL OF OUR NEW CAMELS 


Reversing the general order of things, this recent acquisition was treated to the novelty of a ride in an auto truck 
with inflated tires; a sensation which they seemed to appreciate as a distinct advance over the old style of cushion 
tires provided by nature. We surmise they were satisfied with the ride; we know they are safely anchored. 


ON THE DECK OF AN ARMY TRUCK 


Two animals to the truck, and the long ride from New Jersey was accomplished with ease and comfort. It was a 
short ride compared with the long one from Australia from whence they were brought by Mr. Joseph, who is 
holding the right hand animal in the upper picture. 


Photograph by Elwin R. Sanborn 
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VINDICATING THE GREBES 


REBES have long been numbered among 
the birds suspected of endangering the 
supply of certain fishes. valued as human 

food. ‘lhe charges against these birds, how- 
ever, have been made without foundation in 
fact, according to the Biological Survey of the 
United States Department of Agriculture. To 
arrive at this conclusion required careful study 
of the food habits of these birds, both by field 
observation and by microscopic examination in 
the laboratory of the contents of nearly 400 
grebe stomachs, collected in various parts of 
North America. This was made possible during 
an extensive investigation that has been under- 
taken of the economic relations of fish-eating 
birds in general. 


The results of the findings, so far as the 
grebes are concerned, are now published in a 
new bulletin of the department, prepared by 
Dr. Alexander Wetmore, of the Biological Sur- 
vey, under the title, “Food and Economic Rela- 
tions of North American Grebes.” This con- 
stitutes the latest addition to the valuable series 
of reports intended to deal with the economic 
value of all groups of birds of the United States. 
Since 1887 formal reports have been issued on 
the relations to agriculture of more than 200 
species of birds, besides shorter accounts of as 
many others. 


In the new bulletin the food habits of six 
species of grebes are described in detail. It is 
found that some of these peculiar birds feed 
on fishes, but on the whole the kinds of fishes 
eaten are of little or no value to man. Craw- 
fishes and other crustaceans are common food 
for grebes, and the pied-billed grebe especially 
is beneficial in localities where crawfishes are 
destructive to crops. Predacious water beetles 
and bugs constitute a large part of the food of 
several species of grebes, which also act as 
scavengers among the masses of miscellaneous 
insects found floating on the water. It is a fact 
of interest that all species of grebes are found 
to have the peculiar habit of eating quantities 
of their own feathers though no definite reason 
for this is at present known. 


Before 1903 many thousands of grebes were 
killed for the sake of their beautiful breast 
feathers, but when the market for grebe skins 
was closed this slaughter practically ceased. 
With increased protection during recent years 
the birds have regained something of their 
former abundance. They are not now con- 
sidered game and are protected by Federal 
law at all seasons. 


The purpose of the new publication, Depart- 
ment Bulletin 1196, is to inform sportsmen, 
legislative committees, and others interested in 
the protection of birds as to the economic status 
of the various species of grebes. The bulletin 
may be obtained, while the supply: lasts, by 
applying to the United States Department of 
Agriculture at Washington, D. C. 


Reindeer Meat From Alaska.*—With rein- 
deer from Alaska, quail from the Argentine, 
partridge from France and grouse from Scot- 
land in the local markets there is less cause 
for complaint on the part of those who are 
fond of the good things of the table than for- 
merly, especially in that period immediately 
following the legislation forbidding the offering 
of American game for sale. 


The sale of reindeer meat promises to grow 
considerably. Those who have eaten the flesh 
say it is the equal in flavor of venison. The 
carcasses come from Alaska thoroughly refrig- 
erated. ‘They weigh about 125 pounds each and 
the price, while a trifle more than is asked for 
prime cuts of beef, is less than would be ex- 
pected, considering the expense in getting the 
meat to the Atlantic seaboard. © 


It is a thoroughly organized business, this 
matter of furnishing reindeer for American 
consumption, and the concession for the sale of 
the meat East of the Mississippi River is in the 
hands of a firm of international reputation in 
the trade. Under the law permission is given 
to kill 10 per cent. of the young steers in the 
enormous herds of reindeer that make. their 
home in Alaska. Reindeer, whose economic 
value is not confined to their usefulness as a 
source of food supply, require little attention, 
and a single individual can care for the largest 
herds. They are prolific breeders and with a 
10 per cent. inroad each year the herds renew 
themselves every three years. 

Alaska, once valued for its timber and min- 


eral supply, has uncovered a fresh and popular 
asset. —Herald, New York. 


ITEMS OF INTEREST 


By Raymonp L. Dirmars 


The De Brazza Monkey:—One of the most 
attractive specimens that has ever been exhibited 
in the Monkey House is a recent arrival—the 
De Brazza Monkey. This species inhabits West 
Africa, the area of distribution including the 
French Congo and the Cameroons. It was first 


* Zoological Society Bullet‘n, January, 1922. 
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DE BRAZZA: MONKEY 


Bizarre is the word most fitting the strange markings of this specimen. 
To this great genus,—Cercopithecus, has been given some diverse and 


extraordinary markings. 
Photograph by Elwin R. Sanborn 


described in 1886 by Milne-Edwards, who 
named it in honor of the Count De Brazza. 
The body is thickly clad with lustrous, olive 
hair. The arms are black, the legs and tail 
olive, although the inner portions of the former 
are snowy white. The head markings are par- 
ticularly striking, a black band crossing the top 
and separating the olivaceous hue of the body 
from bright, chesnut-red, which covers the fore- 
head. There is a facial effect as if the animal 
had dipped the snout into a flour barrel as the 
nose, cheeks and mouth parts are spotless white, 
while an extremely long, pure white beard 
droops from this area. In a sitting position the 
animal is about fifteen inches high. 


A New Anaconda:—We have recently pur- 
chased a fine specimen of the South American 
anaconda. This reptile is slightly over fifteen 
feet long and weighs exactly one hundred and 
thirty-five pounds. It is an adult of the species 
and represents the average run of mature speci- 
mens of this water boa, although we have meas- 
ured specimens twenty feet long and _ believe 
that the species may occasionally attain a length 


of twenty-five feet. There are 
many allegations of gigantic ana- 
condas—forty or even fifty feet 
long—but all our efforts to veri- 
fy such dimensions have been 
without results. The writer has 
no doubt about the anaconda— 
the largest South American ser- 
pent—-being «much <eclipsed “in 
size by the Malayan python. 


Spring Agan:—With our 
usual impatience we are inclined 
to. remark abeut the. “Late 
spring.’ From _ reconnoitering 
trips in collecting reptiles emerg- 
ing from their hibernating quar- 
ters, the present season appeals 
to the writer as quite orderly and 
normal in its development. After 
several mild days closing the 
month of March, we were treated 
with a startling surprise of the’ 
weather on April First—a day 
much given to jesting. A severe 
storm, crossing the country to 
the south, suddenly veered up 
the coast, swung the wind to the 
northeast and to the accompani- 
ment of gales and.a dramatic 
fall of the barometer resulted in 
the heaviest snowfall of the past 
season. For several hours from the beginning of 
the storm the precipitation was so excessive that 
traffic was quickly tied up and long lines of snow 
encrusted trolleys lay stalled along the Park 
boundries. The next day’s sun dawned upon a 
Fairyland. Owing to the mild temperature— 
exactly freezing point—every bush, tree, fence 
and wire was smothered to extreme proportions 
in decorative covering, but a mild day very 
quickly restored the landscape to normal and on 
the level the snow disappeared within the week. 
This storm was by no means record breaking as 
a heavier fall took place several years ago on 


April 7th. 


Reptile House Wall-Paintings :—Our visitors 
have been much interested in watching the pro- 
gress of renewal of the large scenic backgrounds 
in the Reptile House. The first series of pano- 
ramas was painted eight years ago by Mr. E. A. 
Costain, of the Park staff. We were seeking, at 
the time, to produce “atmosphere” and depth in 
the big cages. ‘The paintings have endured 
years of moisture and brilliant light with little 
deterioration, but with a general renovation of 
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Maternal Instinct :—There was a time 
when Gabong, our female orang-utan was 
so docile that she could be taken from her 
cage and turned loose to romp with chil- 
dren—without a worry on our part. All 
this has changed. While Gabong is now 
approaching the dignity of close to a 
hundred pounds in weight, it is not her 
sie that has terminated her romps outside 
the cage. We have had considerably 
larger orangs than this, which were uni- 
formly docile. Nor is Gabong’s temper 
undergoing a change. The trouble was 
produced by the introduction of two 
young orangs to share her cage. She im- 
mediately adopted these babies and de- 
veloped such intense solicitude for their 
welfare that she refused to leave the cage 
without them. At any 
sudden noise in the 
building Gabong grabs 
one- or “both--of . the 
youngsters and hugs 
tiem, 40 ber. If) the 
keeper makes any at- 
tempt to fondle one of 
the baby orangs it is 
snatched away by Ga- 
bong. To attempt to 
remove them from the 
cage produces a furore 
and as Gabong outwits 
all attempts to entice 
her from the cage, we 


the Reptile House, it was 
decided to completely re- 
new the series. Owing to 
pressure of work in his 
department, Mr. Costain 
was unable to handle the 
task. We were particu- 
larly fortunate, however, 
in receiving a cordial offer 
from Mr. Paul Hertzel, to 
design and execute a new 
series. Mr. Hertzel’s ani- 
mal _ paint- 
ines are 
well known. 
He has also 
produced 
groups and 
single ani- 
mal _ sub- 
Peets ain 
bronze that 
have elici- 
ted detailed criticisms of much praise in the 
press. During his work on a series of animal 
studies he has spent much time at the Park 
and overheard the discussion of our problems 
concerning the panoramas. His work in hand- 
ling this really heroic job has been astonish- 
ing in the speed of attainment, charm of color 
and detail and sympathetic blending of widely 
varied floras which are indicated. Actually, 
the span of panoramic detail amounts to over 
three hundred and fifty feet in length and 
eight feet in height. Mr. Hertzel has shown 


WEIGHING AN ANACONDA 
Cypress swamps, mountains, deserts, and When the Anaconda was taken out to be weighed, the 


. . . . chill of the morning rendered her an easy task for a single 
glades in the jungle, fusing one theme into man; but as the Studio grew warm, and with it the snake, 


a 1 the affair became a terrific job for five men, There is no 
nother in a way that produces the effect of ne ee eae Mant an os 


smooth continuity. Photograph by Elwin R. Sanborn 
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CALIFORNIAN REPTILE FREAKS 
These specimens were presented to the Park by Mr. L. M. Klauber, Curator of Reptiles of the Zoological Society 


of San Diego. 


They are an albino gopher snake and a two-tailed alligator lizard—the latter indicating the power of 


renewing the tail after losing a portion of it, but in this instance growing a superfluous member after injury to the 
original appendage. 


have no “tame” orang-utan to romp with the 
kiddies, as in former years. 


Longevity of a Gibbon :—Gibbons are notori- 
ously delicate as captives, usually succumbing 
within a few years to pneumonia, or gastro- 
intestinal troubles. Occasional specimens simply 
pine away, lacking appetite, though tempted 
with varieties of food. For these reasons we 
refrain from ordering such animals from the 
dealers—in fact it has been our custom to dis- 
courage the capture of animals that will not 
thrive in captivity. Occasional specimens ar- 
rive unannounced and we purchase and care for 
them in kindly spirit. Our white-handed Gibbon 
was a specimen of this type and in speaking of 
it we are proud to think that with this animal 
we have broken world’s records for the exhibi- 
tion of the species. This Gibbon has thrived 
in the Primate House for eleven years and re- 
mains in perfect health and vigor. 


Our Tame Woodchuck :—Living in the Small 
Mammal House is a really extraordinary wood- 
chuck or ground “‘hog’’—a species that is usually 
untamable. Our specimen is so docile that it 
may be picked up and carried around like a 
house cat, by anyone, and has never made an 


attempt to bite. Its cage door is left open a 
great part of the time and the animal either 
follows Keeper Landsberg as he goes around 
his work, or prowls out of doors, looking for 
fresh newspaper to be utilized in bedding its 
sleeping box. It is astonishing to see this small 
animal crumple up a double page so that it may 
be ‘carried; take it to the cage, then return ‘a 
dozen times for more. After a generous supply 
has been gathered, the old paper is shoved out 
on the floor for the friendly keeper to carry 
away. 


Hard-Nosed Swine:—Visitors at the south 
end of the Park may be surprised at times to 
note large areas of upheaval in the animal 
yards. These are surrounded by fair-sized 
boulders—the effect being like shell craters on 
a battlefield. Such disorder in the Park, where 
the constant endeavor for neatness is elsewhere 
apparent, must appear markedly incongruous. 
It should be explained that these upheavals are 
produced by our large series of wild swine and 
we are at a loss to know how it is possible to 
keep these animals contented when deprived of 
their curious playgrounds. All attempts to pro- 
duce a happy medium have failed. 
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from 10:00 A.M. until one-half hour before sunset. All 
holidays are free days. 


The Aquarium.—The Aquarium is open every day in the 


year, free, from 9:00 A.M. to 5:00 P.M., April to September; 
and 10:00 A.M. to 4:00 P.M., October to March. 
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CONSTRUCTION WORK AT THE AQUARIUM 


LTHOUGH the fund for the improve- 

ment of the Aquarium building is exhaust- 

ed and the City has taken no action regard- 
ing it, the work undertaken by the Zoological 
Society with private funds is being continued. 


As soon as the unused space in the rear of 
the building can be cleared, it will be occupied 
by new exhibits. The tanks to be constructed 
here will add twenty per cent. to the living col- 
lections of the Aquarium. : 

The old narrow entrance corridor has been 
widened, admitting the crowds of visitors in 
comfort, while also admitting air and light. 

The third story constructed at the front of 
the building is unfinished as to plastering, wir- 


ing, plumbing, and the office of the Aquarium 
remains in a room across the Park rented by 
the Zoological Society. 


The accompanying pictures of the building 
show an unfinished exterior. The apearance of 
the structure should be judged as such. When 
the entire exterior has received the gray rusti- 
cated finish called for in the architect’s plan, 
it will look very different. In the meantime the 
Aquarium has acquired what it never had before, 
namely, room for administrative purposes and 
increased exhibits. ‘The aquatic life that fills 
the building to its full capacity, continues to 
attract multitudes of visitors as of yore. 


—C. A:T. 


THE NEW YORK AQUARIUM 


View showing the new third story at the front of the building. 


All exterior walls to 


have a uniform rusticated gray finish. 


[83] 
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MORNING IN’ BATTERY PARK 
Photograph by Ida M. Mellen 


LAFAYETTE AT CASTLE GARDEN 
One Hundredth Anniversary 


HE landing of General Lafayette at Castle 

Garden on August 16, 1824, as pictured 

by a contemporary artist on an old Stai- 
fordshire blue plate, is an appropriate illus- 
tration for this number of the BuLuetin, the 
centenary of the event being ‘at hand. 


The following account and the portrait of 
Lafayette are from Foster's Tour of Lafayette 
in the United States, published in 1824: 


“Datayette artived on “ihe 
August 15, 1824, on his first and only visit 
after the Revolution in which he played a con- 
spicuous part, After transfer to the steam- 
boat Chancellor Livingston, he was escorted 
up to the city by warships and steamboats on 
which were members of the city, state and 
federal governments. At Castle Garden, La- 
fayette landed upon a richly carpeted stair- 
way arranged for the occasion, under an arch 
richly decorated with flags and wreaths of 
Jaurel. A magnificent ball was given in his 
honor at Castle Garden, which surpassed 
anything of the kind previously held in the 
city. 

“It was a scene of enchantment which the 
mind could not bring itself to believe was a 
reality, and which left the beholder mute, be- 
wildered, and gazing in astonishment. Let the 
reader imagine an immense amphitheatre, not 
less than two hundred feet in diameter, or six 
hundred feet in circumference, with galleries 
rising one above another, to the extreme part 


ship Cadmus, 


of the battlement, the ascent to which was by 
lofty flights of .steps—let him imagine a 
canopy extending over the whole area, *the 
apex of which was seventy feet from the floor, 
woven of festoons of flags of all colours and 
descriptions, entirely concealing the _ triple 
folds of canvas, forming the awning. . . . 


“Let him imagine six thousand ladies and 
gentlemen, in full dresses, dancing, promenad- 
ing, and moving in all directions, to the music 
of two numerous orchestras in the gallery, 
over the entrance; let him, if he can, combine, 
into one view, these splendid images, and he 
may form some idea of the coup doeil of this 
spectacle, 5 


“At about ten o’clock, General Lafayette 
entered the Castle, accompanied by his suite, 
and escorted by the committee of arrange- 
Meni. 20. | 

“Throughout the whole evening, the com- 
pany amused themselves with cotillions, eighty 
sets being frequently on the floor at the same 
time, the dances being called, and closed by 
tie, bugles 


“At two o'clock in the morning, the General 
took leave of the company, and embarked on 
board the James Kent, in waiting for him at 
the Castle, being beautifully illuminated, and 
anormed with banners... 

(The records at hand do not show exactly 
on which date General Lafayette arrived at 
Castle Gptdcner Mans 15, or August 16.) 


—C. H. T. 


“ There was no roof on the building at that time. 
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CORRIDOR IN THE LONDON AQUARIUM 


THE AQUARIUM IN LONDON 


HE Zoological Society of London has re- 

cently completed an aquarium in Regents 

Park as-an addition to the exhibits of the 
Zoological Garden. 


The accompanying illustrations are from the 
Guide to the Aquarium just received. In it, 
Dr. E. G. Boulenger, the Director of the Aquar- 
lum, Says: 

“Aquaria have not had a very fortunate his- 
tory in this country. In the late ‘seventies 
there were aquaria in London and in several 
of the larger provincial towns. They fell on 
evil days, and at the present time the Zoological 
Society’s new institution is the only inland pub- 
lic aquarium of any importance. The beautiful 
and still popular aquaria in New York, Berlin, 
Amsterdam, Naples, and other continental cities 
are all still flourishing concerns, and show that 
it is possible to maintain public interest in 
aquatic life, provided the proper conditions for 
exhibiting a representative collection of both 
marine and fresh-water animals are main- 
tained. . 


“The new institution, the most up-to-date of 
its kind, cost nearly £55,000, and took over a 
wear to build. . °. 


“The building, which is nearly 450 feet 
long, is divided into three principal parts—a 


fresh-water hall with twenty-five tanks, vary- 
ingin size iron +30 feét. to’ 6G feet in ‘leneth; 
a sea-water hall with a similar number of 
tanks, two of which are over 30 feet in 
length; and a tropical hall for fresh-water fish 
with 40 tanks, mostly of small size. . .. . 


“The water—both fresh and salt—is pumped 
from an underground reservoir, which has in 
the case of the sea water a 120,000 gallon 
capacity, in the case of the fresh water a 
60,000 gallon capacity, to other smaller re- 
servoirs situated on higher levels. From these 
high storage tanks the water falls by gravity 
into the show tanks, the overflow passing 
through a series of elaborate sand filters before 
returning to the underground reservoirs. ‘The 
oxygenation of the water is also obtained by 
passing compressed air directly into the 
aquaria. The amount of sea water in the 
show tanks is roughly one-fifth, in the fresh 
water about one-third, that in the reservoirs 
and filters. The iron supply and drainage 
pipes in the marine section are lined with 
enamel to prevent rusting. The sea water, 
which will not have to be renewed for many 
years, has been obtained from the Bay of 
iscag es i a ae 
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PLAN OF AQUARIUM OF THE LONDON ZOOLOGICAL SOCIETY, REGENT’S PARK 


“The tanks are constructed of slate or con- 
crete, and are decorated with rockwork, ar- 
ranged to suit the requirements of the in- 
habitants. . One of the most expensive 
materials used in the construction of the 
aquarium is the glass for the front of the 
tanks, the thickness of which is, in the case 
of the larger aquaria, 114 inches. 


“A well-equipped laboratory is connected 
with the aquarium, where work of a zoological 
and economic nature is being carried out.” 


Among the exhibits shown in the new Lon- 
don Aquarium are specimens of large Ameri- 
can fishes and salamanders presented by the 
New York Aquarium. | 

—C. H. T. 


THE HORSESHOE CRAB 
By Ipa M. Me.tien 


HE horseshoe crab, which so commonly 

occurs along our Atlantic coast that al- 

most every. ‘bather is. familiar: with. .1t, 
ranges from Nova Scotia to Yucatan. This 
species, Limulus polyphemus, is the only 
horseshoe crab known in the Occident, for 
although five species of this ancient animal 
still inhabit the waters of the earth, three of 
the other four are Asiatic and one African. 


For zoological exhibitions the horseshoe crab 
of our Atlantic coast has been sent by the 
New York Aquarium to Monaco and Germany, 
and within the last year or so specimens were 
sent to San Francisco for the new Steinhart 
Aquarium, and to England for the new London 
Aquarium. A certain percentage of speci- 
mens shipped always survives the journey, 
for the horseshoe crab is a hardy animal. It 


can survive freezing, it can endure quite warm 
water, and it can even live for a few days in 
fresh water. The eggs of the animal are 
also quite resistant, and those failing to hatch 
one summer may hatch the next. 


This crab, also called king crab and horse- 


foot, is really not so much a crab as it is a 


spider, being now generally grouped among 
the spiders in text books of zoology. Decided- 
ly an aristocrat among invertebrate animals, 
the only known animal with pure blue blood, 
the horseshoe crab moreover boasts an ancestry 
dating back ten millions of years, and has the 
advantage of the human race in being able 
to point definitely to the ancestor from which 
it sprang—the famous, long extinct trilobite, 
now found only in fossil remains. 


When a horseshoe crab hatches from the al- 
most microscopic egg which its mother de- 
posited in the sand, it looks much more like 
a trilobite than like a horseshoe crab, and 
metamorphoses several times in moulting ere 
it assumes the familiar shape by which we 
know the adults. Taking up its abode in the 
mud and sand of shallow water, it subsists 
upon clams and worms and other small ani- 
mals of the sea and shore, and if it manages 
to escape the gurnard and other enemies, it 
will in eight years be fully grown. The larger 
it grows, the safer it is from all foes but man, 
because of its uninviting shelly exterior. 


Had it ever been considered desirable for 
the human table, the horseshoe crab would 
doubtless have been nearly or altogether ex- 
terminated long ago, but its inedibility and 
its endurance have favored its persistence 
throughout the ages. As a tonic and fattener 
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THE HORSESHOE CRAB 


A form:that was old before man appeared on the earth. 


for poultry and pigs, American farmers hold 
it in as high esteem as for fertilizer—but it is 
said to give the hogs and poultry a “shocking” 
flavor. ; , 


THE CONSTRUCTION OF SMALL 
AQUARIA* 


By Ipa M. MELLEN 


N the construction of small aquaria, four 

things must be considered—the frame, the 

bottom, the glass, and the cement. People 
have built their own aquariums to fit certain 
windows in the home, or to utilize some other- 
wise useless piece of household furniture, such 
as a marble-top table on which the marble 
has been broken, or sewing machine which is 
obsolete but the woodwork of which makes 
an excellent foundation for a home aquarium. 


The framework of the aquarium, therefore, 
can be planned to fit the foundation or to fit 
the window it is desired to adorn. For aquaria 


* This article will be reprinted in leaflet form, as Aquarium 
Information Circular No. 9. 

Previous Information Circulars for free distribution are 
as follows: 


1—The New York Aquarium, Townsend. 

2—-Care of Goldfishes, Townsend. 

3—Care of Turtles and Small Alligators, Townsend. 
4—-Care of Salamanders and Frogs in Captivity, Mellen. 
5—Care of Small Salt Water Aquaria, Mellen. 
6—Administration of the Public Aquarium, Townsend. 
7—Notes on the Public Aquariums of Europe, Townsend. 
8—Books Useful to Aquarists, Mellen. 


Besides these are ten mimeographed lists, prepared by Miss 
Mellen, of dealers, wholesale and retail, throughout the coun- 
try, in plain and fancy goldfishes, native and tropical fishes 
for home and pond, snails, plants, wholesale and retail, live 
and dried fish foods, natural history specimens, bass and 
trout fry and eggs, aquariums and aquarium utilities, ete. 
These are constantly reduplicated and brought up to date, 
and are much in demand. 


holding above 20 gallons of water, L angle- 
iron is generally used, except in the’ case of 
very large tanks such as are seen in public 
aquariums. For these big tanks, some of 
which in the New York Aquarium are five by 
three by three feet, cast iron one-quarter inch — 
thick is employed, and the glass is one-quarter 
of an inch in thickness. The bottom is concrete 
over iron. For aquaria of lesser capacity than 
twenty gallons, iron or brass may be em- 
ployed. Iron can be painted or nickeled, and 
brass can be lacquered and is more substantial. 
For an aquarium under fourteen inches in 
height, brass or iron one-thirty-second to one- 
sixteenth of an inch thick is best; for one 
higher than fourteen inches, iron should be 


used, one-eighth to three-sixteenths of an inch 
thick. 


For the bottom of the tank either glass or 
slate is practicable. Glass can be puttied to 
a wooden base, and ribbed glass does very 
well for. this. purpose. ... slate is: echosen,. it 
should be three-quarters of an inch thick, and 
can be fastened with screws to the metal frame. 


In a tenk less than fourteen inches high, 
the glass should be one-eighth of an inch 
thick. In one of greater height, glass three- 
sixteenths of an inch in thickness is generally 
used. 


One can make his own cement or can pur-. 
chase it -ready. made. - At’ the New York 
Aquarium we use Greenwood’s Aquarium Ce- 
ment, sold by J. W. Fiske of 78 Park Place, 
this city, at forty cents a pound. One cement 
is made of fine iron filings mixed with putty. 
Another cement is made with two-thirds parts 
of whiting and one-third part red lead mixed 
with powdered graphite, and these mixed with 
boiled linseed oil. Eugene Smith, in his book 
The Home Aquarium, now out of print, says 
a good cement of lasting qualities is made of 
one part each of white sand, plaster of paris 
and litharge, and one-third part powdered 
resin made into a stiff paste with boiled 
linseed oil; but it grows very hard and makes 
the replacing of broken glass somewhat diffi- 
eult.. The ‘cement used in. the. ‘Plymouth 
Aquarium in England is made of genuine 
white lead formed into a stiff putty with 
powdered whiting, to which is added a little 
Russian tallow to prevent it from hardening 
too soon. 


We are asked occasionally about the ad- 
visability of painting the inside of fish tanks, 
garden pools, ete., and particularly about 
painting them green. One aquarium manu- 
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facturer informs us that chrome green (pow- 
dered) could be mixed with the cement and 
when the tank or pool is dry, it could be re- 
peatedly filled with water for a few days and 
then allowed to stand several weeks, when it 
would be safe for the introduction of fishes. 
Another expert says that paint may be mixed 
with boiled linseed oil and left till thoroughly 
dry, when the tank or pool should be filled 
with water and allowed to stand for a week or 
ten days, after which it should be thoroughly 
washed out several times, and will then be 
harmless to the fishes. 


OLD PICTURE ‘OF JENNY: LIND 
Published in 1850, when she sang in Castle Garden, 


now the Aquarium building. Presented to the Aqua- 

rium library by Mr. F. S. Whitman, whose family 

received it from Mr. Russell Hinckley, then living in 
New York 


REVERBERATIONS 
(At the Aquarium) 


To what do they listen, those silent swimmers, 
‘Bright bits of color, frayed and angular, 
Scraps from the work-shop of the Maker-of-Sunsets? 
What do they hear, as they poise—inscrutable— 
Or drowsily’ drift thru the squares of water, 
Where surprised bubbles dart to the glassy surface? 
Does an echo of Jennie Lind’s voice still linger, 
So wan and frail that we may not hear it? 
Or do the feet of the foreign millions— 
Seeking Liberty—seeking Haven— 
Vibrate yet in the mellowing rafters? 

Fairh Van VaALKENBURGH VILLAS 

in the Hvening Post. 


Aquaria and Vivaria—The Zoological Society 
is in receipt of a letter from a new member, 
Mr. Stephen Haweis, the gist of which is as 
follows: Mr. Haweis was struck by a recent 
newspaper article which told of the delight that 
poor City children experience in catching frogs 
and turtles at a summer camp, and he felt that 
the children and their teachers should be given 
a better understanding of these and other small 
animals, that they might take an interest in 
endeavoring to maintain them in captivity, 
rather than in destroying them. He suggests 
that frogs and toads, snakes and turtles, are 
generally found more frequently than are hardy 
little fishes, and that a vivarium with a live toad 
tame enough to eat from one’s hand is more 
lively and cheering than an “elaborate rockery 
designed to set off the charms of a glass marble 
and a china swan.” Mr. Haweis thinks that in- 
sect cages would also prove worth while (and 
after seeing some grasshoppers in the Univer- 
sity of Pennsylvania so tame that they would 
not attempt to hop off the hand that fed and 
cared for them, we quite agree with him), and 
he suggests that much can be done “with a soap 
box, a bit of glass, and some wire netting, com- 
bined with a little intelligent love and ingenu- 
ity.’ He asks if the Zoological Society will not 
instruct people in the maintaining of vivaria and 
maintain some model vivaria similar to the small 
model aquaria shown for some years in the New 
York Aquarium. 

The fact of the matter is that the Zoological 
Park at all times gives free information and 
advice regarding the care of vivaria, and main- 
tains some exhibits of this kind, and has issued 
a booklet on the care of the alligator. An article 
in this number, on the construction of small 
aquaria, is followed by a list of free leaflets 
issued at the Aquarium in addition to verbal in- 
struction given there. Both the Aquarium and 
the Zoological Park, therefore, are engaged in 
imparting free advice with relation to the needs 
of aquatic and amphibious animals held captive, 
and are happy to do anything in their power 
to advance the cause of and engender a love for 
the lower forms of life, which, if maintained in 
health and happiness lend much charm to the 
home and the schoolroom, and afford a species 
of pleasure not to be derived from any other 
source. 

The School Nature League with whom we 
also co-operate, is doing excellent work in ac- 
quainting children of the poorer sections of 
New York City with the proper methods of 
caring for small animals in captivity. 


—I. M. M. 
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NEW INFORMATION ON THE.~ GALA- 
PAGOS TORTOISES 


By C. H. Townsenp 


HE writer is preparing for publication by 

the Zoological Society an account of the 

giant land tortoises of the Galapagos Is- 
lands in their relation to the American whal- 
ing industry of the past generation. 


It has long been known that whaleships 
cruising in the Pacific visited the Galapagos 
Islands for the purpose of securing tortoises 
for food, as these animals could be kept be- 
tween decks for several months without feed- 
ing. ‘The material upon which this study is 
based is contained in the logbooks of whale- 
ships preserved in the libraries of New Eng- 
land historical societies. 


The-records im the: logs of.127 vessels .al- 
ready examined show that nearly 12 thou- 
sand tortoises were taken from the Galapagos 
Islands during the period from 1831 to 1868. 


As there were during a part of this period 
more than 700 vessels in the American whal- 
ing fleet, it is evident that the logbook records 
at hand account for but a small proportion of 
the number of tortoises actually taken from 
these islands. Although whaleships called at 
Narborough, Tower and Jervis islands, there 


are no records in the logs to show that tor- 
toises were found on any of them. 


As the records mention the separate islands 
where tortoises were obtained, the demands 
made upon the supply of each island area 
can--readily «be. set forth, . “The largest’. num- 
bers taken during the above mentioned decades 
were from Chatham Island, the yield from 
other islands being in the following order: 


Albemarle, Charles, Hood, James, Abingdon, 


Duncan, Indefatigable, and Barrington. 


The small island of Barrington yielded a 
few tortoises as late as 1853. The Barrington 
Island tortoise and the species inhabiting Chat- 
ham and Charles islands are now extinct, while 
those of all other islands except possibly Albe- 
marle are on the verge of extinction. Each 
island of the Galapagos had its own species 
of tortoise. 


The logbook records so far examined also 
show that whaleships made their heaviest 
catches of tortoises during the thirties, when 
certain vessels took away more than 300 each 
at a single visit. 


The average catch of tortoises per vessel 
from 1831 to 1868 appears to have been 86, 
the tortoises taken usually being of as large 
a size aS one man could carry in slings on his 
back. In a few instances tortoises too large 


A GALAPAGOS. TORTOISE.IN THE NEW YORK ZOOLOGICAL PARK 
Photograph by Elwin R. Sanborn 
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PUFFER (SPHEROIDES MACULATUS). ABUNDANT IN LOCAL WATERS 
Photograph by Elwin R. Sanborn 


to be moved were killed and the meat taken 
for immediate use. 

The data at hand were compiled chiefly at 
New Bedford, Salem and Nantucket, Massa- 
chusetts. The writer is still engaged in the 
search for old logbooks of whaleships, and 
will be grateful for information respecting the 
location of similar records preserved else- 
where. 

No attempt has yet been made to locate 
repositories of whaleship logbooks in other 
countries. | 

The Executive Committee of the Zoological 
Society has signified its intention to procure 
if possible living specimens of the giant tor- 
toises believed to exist in the high interior of 
Albemarle Island. The edible value of these 
great tortoises is sufficient reason for an at- 
tempt to locate a number in some southern 
locality yet to be selected, where suitable cli- 
matic and food conditions would favor their 
increase. ‘Their preservation in the Galapagos 
where natives and wild dogs are equally des- 
tructive seems to be quite hopeless. 


In the March, 1924, number of this Bulletin 


will be found an account of the highly suc- 
cessful efforts that have been made toward 
establishing breeding colonies of the giant 


tortoise formerly abundant on Aldaors Island 
in the Indian Ocean. 


AN ANTI-MOSQUITO WAR IN 
LOWER MANHATTAN 


HE Aquarium is playing an important part 

in a campaign against domestic mosquito | 

breeding in the Bowling Green section of 
the city. An exhibition showing how mosqui- 
toes breed has recently been installed and is 
proving a very attractive and valuable educa- 
tional feature. 

The Bowling Green Anti-Mosquito Associa- 
tion, Inc., which is carrying on the campaign, 
was recently organized at the home of Henry 
L. Doherty, atop the Battery Park Building, 
No. 24 State Street. Its area of operation is 
south of Rector and Wall Streets. The officers 
and directors of the association are Wm. T. 
Donnelly, President, W. G. Jones, Vice-Presi- 
dent, K.-B. Conger, ‘Vreasurer, F. H. Adler, 
Auditer, Henry L. Doherty, Alfred V. John- 
son, L. L. Mowbray, and C. H. Townsend; the 
Executive Secretary is H. B. Maurer. with head- 
quarters-at No. 17 State Street. A “General 
Committee” is made up of Geo. Gordon Battle, 
Wm. F. Dalzell, Alvah H. Doty, M. D., Henry 
B. Johnson, Thomas F. Lynch, John T. Pratt, 
Herbert K. Twitchell and Henry D. Walbridge. 
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MOSQUITO LARVAE 


On the evening -of. June: 17, He Bo Maurer, 
the Executive Secretary, delivered an illustrated 
lecture, at the home of Mr. Doherty on “Mos- 
quitoes and Their Extermination,’ which was 
attended by the Superintendents of Buildings 
in lower Manhattan, City officials and prominent 
citizens. On that occasion, Mr. Doherty made 
a brief address from which we quote as follows, 
as showing the great necessity for the campaign: 
“During the time I was building this house, I 
saw the night watchman of this building with 
his hands and face badly swollen by mosquito 
bites. On one occasion his eyes were nearly 
swollen shut. From the unbearable condition 
that prevailed when I built this house, I have 
reduced the nuisance to mere annoyance. I 
failed completely to eliminate the mosquito and 
yet I get only the over-flow from the surround- 
ing neighborhood. While I am generally free 
from the annoyance, I know that many others 
of you who dwell on these buildings can’t sit out 
fifteen minutes and not get more punishment by 
mosquitoes than I shall probably get in a whole 
week. 


“It is proposed to free this section of the 


city from mosquitoes if we can arouse the 


proper interest and co-operation. We believe 
that if we can demonstrate that one section of 
the city can be freed from the nuisance, we can 
arouse enough interest and enthusiasm to free 
every section of the city. Work already done 


should materially lessen the number of mosqui- 
toes in Battery Park and we hope to be able to 


tell the people from all sections of the city that 


there is one park to which they can come and sit 


in the evening and not be pestered.” 


A thorough and systematic inspection of 
roofs, fire escapes, back-yards, cellars and other 
places where water is likely to become and re- 
main stagnant is going on vigilantly. The canal 
boats, which lie for months along the river front 
and other water craft are not over-looked. On 
these many breeding conditions have been found. 
The sewer catch basins, of which it has been 
said “The man who designed the typical city 
sewer catch basin befriended the mosquito,” are 
regularly inspected and will be oiled when 
breeding is evident. The ‘B. M. T. and I. R. T. 
subway companies, as well as The City Railway 
Company have gangs of men at work who keep 
the pans under the ventilating gratings dry dur- 
ing the season, as these have been known to be 
very active mosquito breeders. Substantial 
cards, seven by eleven inches in size, are every- 
where distributed, displaying by illustrations, 
how the mosquito looks as well as its life cycle 
and stating simply and concisely how the mo- 
squito breeds, where it breeds and what precau- 
tions are to be taken to prevent breeding. Every 
other possible educational and_ preventive 
agency is at work. Considerable corrective 
measures lave already been applied to condi- 
tions which heretofore have been very menacing. 


HOW MOCH CAN A FISH. LEARN? 
By Ina M. Metien 


T is always somewhat of a shock to consider 
that an animal as highly organized as a fish 
not as clever as some of the invertebrates. 
Naturally we should prefer to find the intelli- 
gence of animals increasing along with their 
physiological development; but evolution is 
based upon structure and not upon intelligence. 


Somewhere it has been suggested that if 
ants were of human proportions, they would 
rule us. | 


Many of the lower animals less intelligent 
than ants and bees have proved capable of re- 
ceiving instruction and retaining it for a cer- 
tain period of time. Even starfishes taught a 
lesson 10 times a day for 18 days, remembered 


it for a week, the lesson consisting of righting 


themselves by the use of certain arms, the other 
arms being fastened with rubber bands. 
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AN APVERACTIVE GROUP OF (CALICO BASS WHICH. HAVE LVEDD: MORE THAN TEN -YVEARS 
IN THE AQUARIUM 


Photograph by Elwin R. Sanborn 


Fishes, like other animals, learn most speedily 
a lesson connected with food, such as the place 
where food is thrown to them and the time 
of day they may expect to receive it. 


A story has been going the rounds for sev- 
eral years to the effect that a bass, separated 
from some minnows by a glass partition, learned 
not to strike at the minnows since it only 
resulted in a bruised snout, and when the parti- 
tion was removed the minnows swam around the 
bass without molestation. 


It became necessary to run this story down, 
in order to answer our inquiries intelligently ; 
and it turned out that just such an experiment 
had been made, using pike, flounders and perch. 
In 1875 one Mobius published in German an 
account of his experiments with pikes, which 
showed that these fishes learned not to hammer 
their snouts against the glass partition which 
separated them from certain small fishes of a 
species on which they habitually preyed. 


In 1889, Bateson published a paper stating 
that flounders could not learn this lesson, and 
in 1901 Triplett published in the American 
Journal of Psychology, the results of his experi- 
ments with perch, which are of great interest in 
the study of animal psychology. He reports 
that in a month the perch had learned to pay 
no heed to the minnows on the other side of the 


glass partition, and when the partition was 
removed, did not eat them. Yet when a min- 
now, during removal, slipped over the partition 
and swam rapidly in front of the perch, one 
of them instantly gobbled it. On one occasion, 
after the glass partition was removed, the 
perch merely eyed a minnow and did not at- 
tempt to molest it as long as it swam quietly 
around them, but when it began to move rapidly, 
one of them snapped it up. 


All of which proves that fishes can learn 
certain things, but we cannot say how long they 
will retain the memory of the lesson in a case 
like the one described. 


There is something about an object moving 
quickly in the water, especially when moving 
downward, that irresistibly attracts a fish. In 
a happy family balanced tank in the Aquarium 
library several years ago, among various species 
were small sunfish and top minnows. The sun- 
fish had never interfered with the minnows or 
offered to molest them; but on one occasion I 
found a minnow on the floor, and hastily picking 
it up,” drepped it. “back .into the tank,: 
started toward the bottom, whirling, head down, 
and was immediately swallowed by a sunfish 
almost as large as itself; and it seems doubtful 
if a fish ever could be taught to overcome its 
natural gustatory interest in a smaller fish 
moving swiftly in front of it. 
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THE FISH HATCHERY AT THE 
AQUARIUM 


By Tuomas How ey 


HE battery of glass jars, constituting one 

of the principal parts of our fish hatchery, 
is mystifying to many visitors. “What is 
it, a distilling apparatus?’ some ask. Others 
want to know if it is a water purifying device; 
or something for heating or chilling the water 
supply; or (bright idea) a new home brew out- 
fit! . 

What it really is, is an exhibit showing in 
model form the methods employed in hatching 
fish eggs in the large hatcheries of the Canadi- 
an and United States Bureaus of Fisheries, as 
well as in our state hatcheries. But it is only 
for the hatching of eggs that are of a glutinous 
nature: non-glutinous eggs of fresh-water fishes 
are hatched in wire trays. 


The principle employed in this hatchery to 
keep eggs from adhering, is a current of water. 
Water flows down into the jars through a tube 
in the center, and the eggs are separated as the 
water rises. Like a ball in a shooting gallery, 
which revolves on a stream of water, the eggs, 
revolving in somewhat the same manner, do 
not have a chance to adhere. 


Typically adherent eggs are those of the 
whitefish, pike perch, lake herring, buffalo fish, 
and shad. 


When the eggs hatch, the active fry are car- 
ried by the current over the top of the jar to a 
narrow trough which conveys them into the re- 
ceiving tanks. These tanks, in the New York 
Aquarium are represented by small aquaria— 
about fifteen by fifteen by twenty-four inches. 
Receiving tanks used in the fisheries industry 
are of large size, some being twelve feet square 
by four feet deep, others being three feet wide, 
four feet deep and: fourteen feet long... Our 
glass jars number only six, while some large 
hatcheries have 1200 jars in operation. 


Fry from the New York Aquarium hatchery 
are turned over to state authorities and planted 
in suitable waters. In one instance, in April 
1923, half a million whitefish fry a few weeks 
old were shipped to Fort Ticonderoga, New 
York, to be planted in Lake Champlain. 


Proposed Aquarium for Milwaukee.—The Di- 
rector of the Aquarium addressed the Athletic 
Club in Milwaukee on June 23, 1924, on the 
Public Aquariums of the World. The object of 
the. gathers was: to excite, interest .in- ‘the 
proposition of an aquarium for Milwaukee. 


SIDE VIEW OF HATCHING BATTERY FOR THE INCUBATION OF GLUTINOUS: FISH, 2GGS: 


One of the receiving tanks is shown at right 
Photograph by Thomas Howley 
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MORE. ABOUT SPIDER WEBS» AND 
SPIDER WEB FISH NETS: 
By E. W. GupcGer 


Associate in Ichthyology, American Museum of 
Natural History 


IVE years ago I published in this journal’ 

an account of the use by the natives of cer- 
tain parts of New Guinea of a dip net made 
of a large spider web. Later in the same year 
when more data had come to hand, I published 
another article on this subject. And now comes 
this third- account in which will be found new 
and. interesting corroboratory data. 

The reader who has not seen the articles in 
question may be pardoned if he queries whether 
spiders can weave webs strong enough to be used 
for fish nets. The webs woven by our common 
garden varieties of spiders certainly are too 
small and too weak for such a purpose but not 
so those of warmer climates. A few brief ac- 
counts of such webs, sufficiently large and strong 
to catch ordinary birds and hence strong enough 
for fish nets, will be given and then we will 
proceed to the matter of present interest. 


More than two hundred and fifty years ago 
Richard Stafford wrote from the Bermudas a 
letter to the secretary of the Royal Society of 
London. This was published in the Philoso- 
phical Transactions, 1668, vol. III, pp. 792-795. 
In his quaint account we read that: “Here are 
spiders that spin their Webbs betwixt trees 
standing seven or eight fathom |sic| asunder. 

. . This Webb when finisht, will snare a Bird 
as big as a Thrush.” And he forestalls criticism 
by saying that he has sent with his letter a 
piece of one of these webs for examination. 


Lord George Campbell in his “Log-Letters 
from the Challenger’ (new ed. London, 1881, 
_p. 512) confirms Moseley” (previously quoted ) 
that on Ke Island near New Guinea they found 
a “glossy starling . . . caught fast and helpless 
—exhausted with struggling in the strong web 
of a large spider. . These webs are im- 
mensely strong and so glutinous that I doubt 
if this bird, which was the size of a large linnet, 
would have been able to fly away even if it had 
got out of the web.” 

Coming now to 1883 when the English version 
of Ernst Haeckel’s “India and Ceylon” was 


1Gudger, E. W. The Most Remarkable Fishing- 
Net Known. The Spider’s Web Net. Bulletin N. Y. 
Zoological Society, 1918, vol. xxi, pp. 1588-1590, 2 
figs— On Spider Webs and Spider Web Fish Nets. 
Ibid, vol. xxi, pp. 1687-1689. 

*Moseley, H. N. Notes by ‘a Naturalist on the 
Challenger, etc.- London, 1876. 


published, we read on page 33 that on an excur- 
sion out from Bombay Haeckel saw “Immense 
cobwebs one to two metres across (which) were 
stretched between the branches (of trees)... . 
the threads of this web were astonishingly firm 
and tenacious, as strong almost as linen twine.” 


This is confirmed by Col. D. D. Cunningham 
in his book “Plagues and Pleasures of Life in 
Bengal” (London, 1907, p. 204), who says of 
spider webs at Calcutta: 


“So strong, indeed, are they that even 
relatively powerful and vigorous birds may 
be taken captive by them—not that they 
ever remain hung up in the snares in their 
original position, but because, in tearing 
their way through, they carry away such 
masses of cordage closely wrapped around 
them as to render further flight impossible.” 


In 1886, Guillemard® wrote of a spider and 
her web observed at Kudat, British North 
Borneo. 


“In one of my morning rambles I came 
across a small bird (Mizxornis bornensis) 
fast entangled in the web of a spider of the 
genus Nephila. These structures in the 
tropical forests of this part of the world are 
often of large size and great strength, but 
I was astonished to find that they were suf- 
ficiently strong to capture a bird which, in 
this instance, was as large as a goldfinch.” 


In my second paper above noted, I quoted 
Douglas Rannie (“My Adventures among South 
Sea Savages,’ London, 1912, p. 94) that at 
Toman Island he had seen a native use a bag 
made of spider web in which to carry various 
articles; and A. S. Meek (“A Naturalist in Can- 
nibal Land,’ London, 1913, p. 123), that the 
natives of the Aroa River District, New Guinea, 
“use the web (of a large moth there) as a head- 
dress to keep out the rain. It is perfectly water 
tight.” So John Gaggin in his “Among the 
Man-Eaters’ (London, 1900, p. 105) says that 
the inhabitants of Malicola in the New Hebrides 
use the web of a spider there as a kind of cloth, 
making out of it small bags in which they keep 
arrow-heads, tobacco and even the dried poison 
which they use for their arrows. 


Such large webs are also found in the island 
continent. Spencer and Gillen* in the lower 
steppes of central Australia found webs made 
by Nephila eremiana so large and strong as to 


* Guillemard, F. H. H. Cruise of the Marchesa to 
Kamschatka and New Guinea. London, 1886, vol. FI, 
p. 104. 

* Spencer, Baldwin, and Gillen, T. J. Across Aus- 
tralia. London, 1912, vol. I, pp. 69-70. 
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‘SPIDER WEB NET, ADMIRALTY. ISLAND 


be quite annoying to them as they rode through 
the scrub. “The web stretches across from tree 
to tree for a distance of-often twelve to fifteen 
feet and reaches a height in the middle of fully 
six feet.’’ The largest spider measured had a 
body two inches long with a span of spread-out 
legs of four inches. 


But such large webs are also found in the 
southern part of our own country, as witness a 
letter dated July 28, 1919, from Mr. Charles H. 
Baker of Zellwood, Florida. Mr. Baker is a 


botanical student and collector of twenty-five — 


years residence and experience in the central 
part of the peninsular state. He writes that 
when out collecting he frequently runs across 
the largest spider in Florida and possibly in the 
United States — Nephila plumipes. “A full 
grown female will have an extreme height of 
four and a quarter inches or upwards, while the 
crural spread may occupy an ellipse of two and 
one half by four inches. . The web of this 
Nephila . . . is golden yellow and very bril- 
liant and beautiful. Its stays and guys extend 
over a diameter of five to six feet or upwards, 
with the closely orb-woven center three to four 
feet across.” 


From this careful description one is prepared 
to learn that this web is very strong and resist- 
ant and that in such a web one finds a large 
variety of insects of all sizes and kinds. But 
one is not prepared for the next sentence in 
Mr. Baker’s letter. ‘I have also found it hold- 


ing one of our small green tree-frogs, on which 
the female was feeding. One would think that 
its peculiar twistings and struggles would have 
freed it directly from bondage, but they cer- 
tainly had not in this case.” 


Mr. Baker adds that he is accustomed to 
colonize this species before certain windows of 
his house where the light at night attracts a 
swarm of insects for the sustenance of the 
spiders, and that there was before one of his 
windows as he wrote a web fully six feet in 
diameter. 


C. A. Ealand in his interesting book “Animal 
Ingenuity of To-day’ (London and Philadel- 
phia, 1921), facing p. 128 gives the figure of a 
bird caught in a spider web with the following 
legend: ‘This enormous Madagascar spider 
spins webs so strong that birds are caught and 
held in them.” 


Let us now come to the use of such spider 
webs for catching fish, and consider first an 
intermediate form of net. My second paper 
above noted ended with an incident related by 


Sait: oi Be 


eee NEW GUINEA WEB NET 
Ai Native of New Guinea with His Spider Web 
Fish Net. 
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H. B. Guppy’. While on Treasury Island (one 
of the Solomons) he was very anxious to get 
some small fish from a brook to send to the Brit- 
ish Museum, but he had no net. However, his 
native attendants bent a supple twig into a hoop 
and spread over it a strong spider web found 
in the woods nearby. This hoop they buoyed 
up on the surface of a pool by resting it on two 
parallel sticks and, having shaken over the web 
an ants’ nest thus covering it with insects and 
grubs, let it float down the stream. The little 
fishes attracted by the struggling grubs began 
jumping up at these, apparently not noticing the 
transparent web, and, getting their snouts and 
gill covers entangled in the web, were easily 
caught. 


Such a procedure is also practiced elsewhere 
in the South Seas, as the following accounts 
will show. In a personal letter from Dr. W. G. 
Woolnough, late Professor of Geology in the 
University of West Australia at Perth, and a 
fellow of the Geological Society of London, I 
have another eye-witness description. He writes 
that while making geological explorations in 
Viti Levu, the largest island of the Fijian group, 
in the year 1905, he witnessed a similar occur- 
rence. His party had run out of rations and to 
retrieve the situation his native “boys’’ made 
a framework of bamboo, covered it with cob- 
webs in which were entangled spiders and vari- 
ous insects, and let it float from one end of a 
pool to the other. Small fish rising to catch the 
spiders were entangled as described above by 


Guppy. 
Further details as given by William Deane’®, 
late principal of the Teachers’ Training College 


in Fiji, and it seems well to quote his short 


paragraph, which however seems to indicate that 
this kind of net is not used nowadays. 


“A very interesting substitute for the net 
was employed in earlier times. A man who 
had learned it as a boy in Ra told me of it. 
A piece of reed was taken and bent into a 
circle, the ends being firmly tied. After- 
wards a short handle was attached. The 
operator went into the woods and found 
strong spider-webs in which he waved the 
bent reed many times until it became quite 
covered with them. The handle was taken 
away and the reed-hoop, so enveloped, was 
laid on the top of the water in a stream, 
where it floated. The fisherman then put 
into it small grasshoppers and flies; or he 


*Guppy, H. B. The Solomon Islands and their 
Natives. London, 1887, p. 158. 

* Deane, William. Fijian Society, or the Sociology 
and Psychology of the Fijians. London, 1921, p. 189. 


threw little pebbles, or spat within the cir- 
ele. The dish rese like trout, and: in their 
eagerness to get the bait were caught by. the 
gills and fins in the spider-web.” 


Now as to the use of spiders’ webs in making. 
dip nets for fishing, the evidence is as follows 
from actual eye-witnesses. The first account is 
from the pen of E. H. Pratt’ a natural history 
collector of wide experience in New Guinea, and 
is given in full in my first article. Briefly, he 
says that the Papuan bends a bamboo into the 
shape of an exaggerated tennis racket and leaves 
it in the bush where the spiders are thickest. 
This accommodating beastie finding a convenient 
framework at hand uses it for the support of a 
web whose mesh varies “from an inch square at 
the outside to one-eighth inch at the center.” 
The crafty native then takes his made-to-order 
net, goes down to the nearest stream, and uses 
it to catch fish up to about a pound in weight, the 
net with careful handling suffering no hurt by 
its immersion. One of Mr. Pratt's interesting 
figures is reproduced herewith. | 


Pratt’s story was ridiculed, and indeed a num- 


ber of other explorers in New Guinea intimated 


pretty strongly in their books that he was either 
grossly deceived or else was making up the mat- 
ter out of the whole cloth. However, the very 
next year witnessed the publication of Hardy 
and Elkington’s fascinating work “In the Sav- 
age South Seas” (London, 1907, p. 107) in 
which is found this statement: “Some (fishing 
nets) are even made of a tough spider’s web.” 
However, as they give no further data, we are 
left somewhat in doubt as to whether or not they 
actually saw such a net. 


Curiously enough all these observers had been 
anticipated by the missionary R. H. Codrington 
in his work “The Melanesians. Studies in their 
Anthropology and Folk-Lore,’ (Oxford, 1891, 
p. 318), who contents himself with saying that 
“In Leper’s (Aoba) Island (one of the New 
Hebrides) small fish are caught in nets made of 
spider’s web.” It is unfortunate that he gives 
no details whatever. 


Furthermore some years later Pratt was abso- 
lutely vindicated and his critics completely non- 
plussed when R. W. Williamson‘, a student of 
anthropology, published two books giving ac- 
counts of his experiences in New Guinea and 


™ Pratt, E. A. Two Years Among New Guinea 
Savages; a Naturalist’s Sojourn Among the Aborigi- 
nes of Unexplored New Guinea, London, 1906, p. 266. 


> Williamson, Robert W. The Mafulu Mountain 
People of British New Guinea. London, 1912, p. 193; 
The Ways of South Sea Savages, etc. London, 1914, 
p. 231.. 
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in each is found the following explicit account 
of what is done at Mafulu a mountain district 
inland from Yule Island and Redscar Bay. 


“The other form (of hand net) is also 
framed on a looped cane; but the loop in 
this case is larger and more oval in shape, 
and the netting is made of the web of a 
large spider. To make it they take the 
already looped cane to where there are a 
number of such webs, and twist the looped 
end round and round among the webs, until 
there is stretched across the loop a double 
or treble or quadruple layer of web, which, 
though flat when made, is elastic, and when 
used becomes under pressure more or less 


bag-shaped.” 


There is now to be presented a drawing of an 
actual spider web net. This is found in a plate 
illustrating an article “Fischerie”’ by H. Libbert 
in Heinrich Schnee’s “Deutches Kolonial Lexi- 
pen, . Leipzig 1920. (vol. 1,. plate 57), — Un- 


fortunately there -is: no retereuce -to. if -in'-the 
article and the explanation to the plate merely 
says “Spider web net, Papitalai, Admiralty 
Island.” 


However, in conclusion it is fortunate that 
there can be quoted an account by another eye- 
witness of the highest standing. Always on the 
lookout for books on New Guinea and the South 
Seas which may contain interesting natural 
history material, I read with great pleasure Cap- 
tain C. A. W. Monckton’s “Some Experiences of 
a New Guinea Resident Magistrate,’ London, 
1971-;*( published. im metiea. under -:the’ title 
“Taming New Guinea’’), and “Last Days in New 
Guinea” (New York, 1922) but found no spider 
web fishing nets. However, learning through a 
mutual friend that Captain Monckton had seen 
such nets, I wrote him and in reply had the 
account with which this article is concluded. 


After warning me that his account was 
“from memory of nearly twenty years ago,” 
he gives the following very clear cut statement: 


THE CLEAR-NOSED 


It is the under surface of the fish that is seen here 
Phctograph by Elwin R. Sanborn. 


SKATE IN FULL FLIGHT 
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“The spider web fish net is used by the 
natives of the Trobriand Islands, also by 
the natives living on the north eastern coast 
of New Guinea just south of the frontier of 
what was Kaiser Wilhelm’s Land (German 
New Guinea). As far as my knowledge 
goes it was only used by. the latter people 
for catching small prawns or shrimps in 
tidal streams. Such prawns or shrimps were 
baked into lumps of paste, shell and all, and 
eaten holus-bolus. 


“In the Trobriand Islands the net was 
used for catching slow-swimming sluggish 
fish in the recesses of coral reefs. I have 
seen fish weighing up to three and possibly 
four pounds secured in such nets; but it 
must be remembered that these fish would 
not have the kicking or fighting value of 
even a one pound trout; for when en- 
trapped. after. a: feeble: kick’ or so, they 
would remain quiescent in the net. 


“The net was made by the natives wind- 
ing the web spun by a large spider (the 
species of which I am ignorant) across the 
fork of a shrub. The web is simply twisted 
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flat across the fork of the handle, no bag 
whatever being left, the elasticity of the 
web forming a bag when the weight of a 
fish is felt. In some cases only one web 
is used on the fork; in others two, three, or 
four are superimposed one upon the other, 
thus adding much to the tensile strength of 
the net. There was one web very common 
in the jungle paths, and the tensile strength 
of it was such that, when bumped into, one 
or two strands of it were sufficient to pull 
from one’s head an ordinary service helmet. 


“One peculiarity of the spider web net 
was that in the water it appeared quite in- 
visible to the human eye; the fork one could 
see and the entangled prawns or fish, but 
not the actual net. The net also did not 
appear to be very perishable, as I have seen 
natives take one from a wall or house where 
they have apparently been resting for some 
days, make a patch or so, and go off fishing. 


“The same net was used by the Trobriand 
natives for the purpose of catching small 
birds, butterflies, moths and bats, for A. S. 
Meek, a collector for Rothchilds’ Museum.”’ 


These accounts corroborating the various nar- 
ratives given in my two previous papers, may be 
taken as settling in the affirmative the question 
as to whether spider webs are used as fishing 
nets. 


The Flightless Cormorant.—Our specimen of 
the flightless cormorant from the Galapagos, 
pictured in the March 1924 Bulletin, lived only 
a few months in the Aquarium, having fallen a 
victim to drafts and exposure during the work 
of building reconstruction. It never became 
friendly and sociable like the little penguin from 
the Galapagos, which. has been with us now 
about a year and which soon learned to know 
the man who feeds it and to call out on seeing 


him, ““More!’” “More!’”—the only sound it 
utters. —I. M. M. 
Box Tortoises Over 35 Years Old—Last 


summer the Aquarium received two box tor- 
toises which had been in the possession of Mrs. 
Jenny Brown of Brooklyn for thirty-five years. 


Gilbert White in the Natural’ History of 
Selborne tells of becoming the possessor of a 
tortoise that had been kent in “a little walled 
court” in Sussex for forty years, hibernating 
every November and coming forth again every 
April. He says: “In a neighbouring village 
one was kept till by tradition it was supposed 
to be an hundred years old.” Coe 
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COL. JONATHAN WILLIAMS 
OF THE UNITED STATES ARMY 


Builder of West Battery, now the Aquarium 


COLONEL JONATHAN WILLIAMS 
By Ipa M. MeLien 


HIS is the likeness of Colonel Jonathan 

Williams, an important figure in the history 

of the United States during the Revolu- 
tion and of especial interest in the history of 
old New York because of his having been en- 
trusted by the War Department over a cen- 
tury ago with the construction of the forts on 
Governor’s Island and at the Battery. 


He first completed Fort Williams, which 
originally bore his name but is now known as 
Castle William (some people erroneously be- 
lieving it to have been named for an English 
king), and then undertook the construction of 
Fort West Battery on Kapske Rocks off the 
shore line of the Battery: a building destined 
never to fire a gun, but to undergo changes of 
name and function and attain fame successive- 
ly as Fort Clinton, as Castle Clinton, as a 
concert hall and an immigrant station known 
as Castle Garden, and as the New York 
Aquarium. 

Col. Williams was born in Boston in 1750 
and died at Philadelphia in 1815, having 
attained distinction as secretary to Franklin 


in Europe and as United States agent in 
Europe during the Revolutionary period, as 
well as by his feats of military engineering. 
In 1801 he was Commander of West Point, 
and he served as Chief Engineer of the Army 
from” 1805) to“ 1812... Herds’ a@requently «men- 
tioned in the Military Papers of Daniel D. 
Tompkins, Governor of New York 1807-1817,. 
published in three volumes by the state, in its 
Second War with Great Britain Series. The 
accompanying picture is copied from Volume 
2 of this work. In one instance Tompkins 
refers to Williams as “Chief Engineer of the 
United States, whose services merit the highest 
encomium,” and in 1814 he alludes to him as a 
general. 

From the Colonel’s letters and the evidence 
of existing documents concerning him, he ap- 
pears to have been a man of great personal 
charm and highmindedness, as well as one of 
the foremost military men of his time. 


A Sea Snake.—Late in January, 1924, Capt. 
C. H. Whitmore of the S. S. Santa Olivia, pre- 
sented the Aquarium with a specimen of the 
yellow-bellied sea snake (Hydrus_ platurus) 
which had been washed onto the deck of his 
vessel by the sea. Although this species, like 
other sea snakes of its family, is poisonous, 
the crew handled it without fear and, fortun- 
ately, without injury. The specimen had been 
injured about the head and back, and was 
never induced to eat during its sojourn in the 
Aquarium, although live killifishes as well as 
strips of fish were offered it. The yellow- 
bellied sea snake is not uncommon in _ the 
waters of Mexico and South America, where 
fishermen, taking it accidentally, hold it in 
terror. Perhaps it was because of its injuries 
that our specimen was so docile and so _in- 
active. It spent its entire time floating at the 
surface, motionless, and the only advantage de- 
rived from its presence lay in the fact that 
it gave the public an opportunity to view, for 
perhaps the only time in their lives, a sea 
snake. It is the only specimen ever exhibited 
at the New York Aquarium, and we regret that 
it survived only two months. It measured 
twenty-two inches in length. Director Town- 
send, while with the U. S. S. Albatross, se- 
cured several specimens of a similar sea snake, 
Pelamys bicolor, in the Bay of Panama, by 
lowering a few inches below the surface of 
the water, an insulated electric light, which 
attracted the snakes to the side of the boat so 
that they could be taken in a dip net. 


-——I, M. M. 
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To All Members of the 
New York Zoological Society: 


HE New York Zoological Society has a magnificent record. 

It has given the public a great Zoological Park and a great 

Aquarium; its expeditions all over the world have made 
scientific history. 

The average New Yorker knows little of our organization. He 
accepts the Zoological Park and the Aquarium as a matter of 
course; he cannot appreciate what the cost in time and money has 
keen to the Society’s supporters. 

To correct this the Zoological Society has determined to 
increase its membership and, thereby, the number of public- 
spirited citizens personally interested in its success. 

During the last few months the Membership Committee of 
the Society has conducted an experimental campaign. One hun- 
dred and fifty new memkers were added in New York City alone 
during the summer months. With the coming of autumn the 
task is to ke attacked in real earnest. 

The membership of the Zoological Society is now 2,808; this 
number should be vastly increased and with the cooperation of 
our present supporters it can be. 

It is to friends of members that the Committee now wants 
to make its strongest appeal. For this reason the Committee 
extends the following invitation: 

Every memker of the New York Zoological Society is re- 
quested to send in the name of at least one friend who ought to 
join. These names will be followed up by a personal representa- 
tive of the Membership Committee. 

We feel that we are prepared to present the story of the 
Society in an interesting manner. Persons whose interests extend 
beyond their private affairs should ke proud to enroll their names 
in the membership of our organization. 


HENRY FAIRFIELD OSBORN, J R., Chairman, 
The Membership Committee. 


Detach along this line 
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HENRY FAIRFIELD OSBORN, JR., Chairman, 
Membership Committee, The New York Zoological Society, 
101 Park Ave., New York City. 


I appreciate the need that the Society has for my cooperation and 
consequently suggest that the following be approached by the Membker- 
ship Committee as possible new members. 
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FEMALE NUBIAN GIRAFFE 


AND THER -BABY IN THE; ZOOLOGICAL PARK 


For the second time, the Nubian giraffe loaned to the Society by Ringling Brothers, Barnum and Bailey Circus 
has borne a youngster. 


The first specimen was very weak at birth and survived but a limited time, but what 
the first lacked, this youngster has in great abundance, and is thriving and growing beyond our greatest expecta- 
tions. 


Both parents, the male belonging to the Park, are very gentle and tractable, but as is most frequently the 
case among young animals born in captivity—the baby is exceedingly wary. 
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AN ISLAND IN THE PARANA 
THE BOVRIL ISLANDS OF SANTA ELENA, ARGENTINA. 


By Hersert Friepmann, Pu.D. 


Illustrations from photographs by the Author. 


Mi>Parana, one of the great rivers of .a 

continent of mighty streams, holds, in its 

2,600 mile course from Brazil to the La 
Plata, a chain of islands several hundred miles 
long and varying in width from one to thirty 
miles. Although river steamers running from 
Buenos Aires to Paraguay pass close by daily, 
these islands have escaped the destruction that 
marks the advance of civilization and are still 
just as they were when the Guarani Indians 
held undisputed sway over the region. Here 
and there, to be sure, one may find a thatched 
hut of some lonely peon family or even a small 
clearing with several rows of neglected-looking 
maize, but such spots are few and far between. 
By far the greatest part of these islands is still 
covered by vast marshes broken up by innumer- 
able streams and dotted here and there with 
open lagoons, while in the higher parts the 
grass vegetation of the lower portions is re- 
placed by a fairly dense growth of trees and 
shrubs. : 


Beginning at the east shore of one of these 
islands opposite Santa Elena, a small town in 
Entre Rios, and following a winding stream in 
a general westward course, the topography, and, 
in consequence, the animal life changes quite 
markedly. Santa Elena has about thirty English 
and American residents, twenty-two of whom 
are subscribers to the National Geographic 
Magazine; probably a higher percentage than 
in any other town in the world. Before we 
actually begin our Journey we may take a last 


lonk across the river to the east bank, and the 


*Phalacrocorax vigua. 

“Rynchops nigra intercedens (Saund.). 
“Butorides striata (Linn.). 

‘Aramus scolopacius caraw (Vieill.). 


high, irregular, sand cliffs or barrancas of En- 
tre Rios loom un in striking contrast to the low, 
swamvy, wooded shore of the island, while here 
and there a Vigua cormorant’ flies slowly by or 
a skimmer? plows its shallow furrow on the 
surface of the Parana. The river in this re- 
gion is several miles wide but the distance is 
diminished by the clarity of the atmosphere. 

Turning now to the west we cruise along the 
shore until we find a navigable stream leading 
to the interior of the island. Of all the water- 
ways in this fascinating region of aquatic 
beauty, one stands out above all others known 
to me; a stream whose waters change in color 
from muddy-brown to clear bluish-green with 
a suddenness that is almost unbelievable, whose 
banks hold the secrets of a thousand forms of 
animal life, whose receding waves give glimpses 
of interesting crustaceans madly scrambling for 
cover, whose every passage rewards the voyager 
with rare sights and unexpected thrills, whose 
name is even interesting because its meaning is 
unknown,—the Caraja. 

As we enter the Caraja we find densely 
wooded banks on either side of us, fringed at 
the water’s edge with a profuse growth of 
aquatic plants, the rich green of the whole 


relieved here and there by a touch of lavender 


where a water hyacinth rears its flowered spike 
above the dark, glossy, waxy leaves or some 
aerial plant adds a speck of color higher up. 
Every little while a bird starts from some un- 
seen perch and flashes across the field of vision 
and disappears, enveloped in the foliage. Little 
green herons® squawk at us as they clumsily 
leave their perches and laboriously flap away; 
limpkins,* those curious brownish birds, half- 
rail, half-crane, desert their perches on the 
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A VIEW’ ON. THE PARANA: RIVER 


The Parana, one of. the great rivers of a continent of Mighty Streams, is 2600 miles long. 


tallest trees with loud cries of carau, carau 
uttered in a harsh crackling voice, and with 
necks outstretched and legs dangling behind 
them as though they were misfits and really 
belonged elsewhere, fly away, while three 
species of kingfishers rattle along the edges of 
the stream and come to rest on some conspicu- 
ous twigs. 


These kingfishers are all very numerous and 
all live on the same food, the small fish of the 
stream, and yet seem to get along very well 
indeed in close proximity to each other. The 
largest? of the three, a bird about half as big 
again as our belted kingfisher is a splendid blu- 
ish bird with the throat, breast, and under- 
parts chestnut brown, but has the white and 
blue on.the head as in our local species. As we 
approach one of these kingfishers it pumps its 
tail vertically once, then as we come a little 
nearer it does it a second time, and at the third 
time it always flies. In shooting them I found 
this to hold in all cases;—this species invari- 
ably pumped its tail three times and at the third 
time it flew. The rattling call is like that of 
our belted kingfisher but much louder. 


The second species is smaller than our local 
bird but very different in color,—dark glossy 
green above and white below,® while the third’ 
is very small, the body being roughly about 
the size of a sparrow’s. It is dark green above, 
white below and has a chestnut band on the 
breast. A curious thing about this trio is that 
the smallest seems to prefer low perches about 
two or three feet above the water, the middle 
one a little higher up, while the largest species 


‘Streptoceryle torquata cyanea (Vieill.). 
®Chloroceryle amazona (Lath.). 
‘Chloroceryle americana viridis (Vieill.). 


usually perches fairly high up, but this rule is 
not invariably adhered to. 


Every once in a while we may see a pair of 
bulbous eyes and the tip of a snout just emerg- 
ing from the muddy water and we are informed 
of the presence of a caiman. The caiman which 
replaces the alligator in South America looks 


WOOD IBIS 


Wood Ibises identical with our bird of the Southern 
States occur in great numbers. 
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MAGUARI STORK 
This is the largest bird in these Marshes. 


very much like the latter and is exceedingly 
common in these islands. Frequently four or five 
may be seen in the course of a couple of hours. 
In spite of their ungainly appearance on land, 
a caiman in the water is remarkably quick and 
agile. In the water they are at home and look 
not unnatural, but on land they seem a relic 
of a hoary past. I know of nothing that so 
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vividly brings to mind a sense of great an- 
tiquity, of past geologic epochs brought up to 
the present, than the sight of one of these great 
saurians basking in the sunlight of today. 


Although themselves so aquatic they always 
build their nests back far enough from the 
water so that no waves may splash them and 
dampen the eggs. In fact on one occasion in 
another locality, I found a nest fully a third 
of a mile from any open water. The nest is 
merely a pile of dead and decaying reeds, leaves, 
straws, etc., and averages about four feet in 
height and six feet in diameter at the base. The 
eggs are buried in the middle of the nest and 
incubation is accomplished by the heat given off 
by the decaying vegetation of which the nest is 
built. The eggs are approximately three inches 
long and an inch and a half wide, elongate-oval 
in shape, white in color, and warty in texture. 
For reptilian eggs they are rather brittle and 
contain considerable calcium. Frequently sev- 
eral females lay together in one nest and the 
natives claim that as many as seventy and even 
eighty eggs are sometimes found in one nest. 
The largest number that I ever found was 
thirty-three. Often turtles lay their eggs in 
the sides of the caiman nests just as some North 
American species do in alligator nests. 


Here and there on tall trees, particularly 
eucalyptus and blue gums, are huge composite 
nests of twigs, the whole mass often measuring 
five feet in length and four or five feet in width, 
and containing a great many individual nests. 
These belong to the gray-breasted parrakeet 
parrots® and no one can pass them without 
learning the identity of the owners for the 
whole flock invariably begins to screech as loud 


‘Myiopsitta monacha (Bodd.). 


A MARSH ON THE ISLAND 


The large white birds in the distance are Maguari Storks. 
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A NATIVE HUT AT THE EDGE OF THE MARSHES 


Thece Islands have escaped the destruction that marks the advance of civilization, and such spots as this 
neglected clearing are rare. 


as possible and fly nervously to and fro appar- 
ently impelled more by curiosity than by fear. 
Their harsh voices are grating enough taken 
singly but when twenty-five or thirty screech 
simultaneously they make a din that can be 
equalled by nothing but another similar flock 
of parrots. 


It is of more than passing interest to note 
that of the hundreds of kinds or species of par- 
rots in the world this is the only one that makes 
a nest. All the others nest in holes in trees, 
and with the exception of two small South 
African species, do not even put any lining in 
the bottom of the hole. It sometimes happens 
that some of the compartments of these large 
parrot nests are occupied by things other than 
parrots while the remainder are used by their 
rightful owners. Tree ducks and even opossums 
have been found in some of these nests. The 
parrots use the same nests year after year, add- 
ing new ones from time to time as the old ones 
deteriorate. 


Five or six miles inland from the eastern 
shore of the island the vegetation changes sud- 
denly; the trees and shrubs disappear and we 
find ourselves in a vast swamp of giant grasses 
and reeds. The bird life changes also. The 
kingfishers are now left behind and our atten- 
tion at once centers on a new and highly at- 
tractive little bird, the swallow-like tyrant’. 
This little flycatcher, black and white above 
and white below, is entirely a bird of the edges 
of streams and is never found away from water. 
It builds a beautiful purse-shaped nest which 


°Fluvicola albiventer (Spix.). 
”Phalacrocorax vigua. 
“uPelyborus plancus (Miller). 


it attaches vertically to reeds or small twigs 
standing directly at the water's edge. Its 
ceaseless activity, pursuing its insect prey in 
true flycatcher fashion, its dainty coloring, the 
suddenness with which we come upon its habitat 
and their abundance in that habitat all serve to 
make this bird unusually interesting and to win 
for it a place in our feelings that is denied to 
most birds. 


In this vast marsh are numerous lagoons of 
all sizes and shapes, usually with some dead 
trees sticking up here and there supporting 
groups of cormorants'’ or frequently bare ex- 
cept when a Carancho" alights for a rest. On 


CRESTED SCREAMERS 


“The bird of greatest interest in these marshes is 
the screamer.” 
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A YOUNG CAIMAN 


“The Caiman, which replaces the alligator in South America. looks very much like the latter and is exceedingly 
common in these islands.” 


a long sand bank running across one of these 
lagoons we may see a flock of several hundred 
terns closely massed on the glistening sand 
while off in the reed-bordered background a 
pair of crested screamers’® may be noted. The 
Guaran{ Indians named these screamers Chaja 
and this name is still the common local name 
of the bird for it sounds just like their call. 


As we approach the screamers leave with loud 
eries of “Chaja, chaja’’ while the terns?® all 
rise making the blue sky sparkle with white and 
their harsh shrill screams recall other similar 
flocks on much more stormy beaches in North 
America. There is something strange about 
the screams of terns. The sound harmonizes so 


NEST OF A CAIMAN 


“Often several females lay in one nest, which is 
merely a pile of dead and decayed vegetation.” 


well with the low rumble of the surf that it 
seems out of place here in a calm, mirror-like, 
sub-tropical lagoon. 


Coots,'* quite similar to our coot, flush from 
the reeds, and jacanas’® walk daintily among 
the floating vegetation every once in a while 
raising their wings and exhibiting the delicate 
green of their flight feathers. Lapwings*® and 
stilts!’ walk about in open places and the 
orange-headed blackbirds’® come down to drink 
as we leave. 

But the bird that stands out above all others 
in these marshes in point of interest is the 
crested screamer. These birds, about the size 
of a turkey, are always found in pairs. Even 
when in flocks the birds are paired off and 
their stately, watchful pose makes them seem 
the special guardians of the marsh, the sen- 
tinels of the swamp. They are exceedingly shy 
except after the breeding season is well over, 
and even then they are by no means tame. How- 
ever, in winter they go in large flocks and are 
less suspicious. The screamers build large nests 
on the ground in wet places building up until 
the nest is well over the surface of the water. 
The eggs are white and without spots. Ap- 
parently two broods are raised as they nest 
in September and October and again in Jan- 
uary according to reports. If caught when 
young they are easily tamed and serve as ex- 


“2Chauna torquata (Oken). 

%Phaetusa chloropoda (Vieill.). Sternula super- 
ciliaris (Vieill.). Sterna trudeaui (Audubon.). 

“Chiefly Fulica leucoptera (Vieill.), but also some 
Fulica rufifrons (Phil. et Landb.). 

%Jacana jacana (Linn.). 

*Belonopterus cayennensis grisescens (Prazak). 

"Himantopus melanurus (Vieill.). 

*%4Amblyramphus holosericeus (Scop.). 


COCCOI HERONS IN THE ZOOLOGICAL PARK 


““Mingled with the other birds were numbers of these wonderful Herons.” 
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A> LAGOON IN THE ISLAND 


The flowering water plants are solid masses of water hyacinths. 


cellent watch dogs. Armed with two heavy 
spurs on each wing, they are quite formidable 
foes and command the respect of most dogs 
and many men. 


The screamers are interesting from all points 
of view. Anatomically they show one feature 
wherein they differ from all other living birds, 


ee PS 


THE AMERICAN EGRET 


“Among the inhabitants of these marshes are many 
birds of striking appearance.” 


——namely that the ribs are devoid of uncinate 
processes; those little side projections on the 
ribs of other birds. In this respect they agree 
with the oldest known fossil bird, the Archaeop- 
teryx and in fact Huxley thought the screamers 
traced their descent back to this ancient type. 


Among the other inhabitants of these marshes 
are many large birds of striking appearance. 
The largest of these is the Maguari stork,’’ a 
huge white bird with black flight feathers and 
brick red legs and bill. Wood ibises*® identical 
with our bird of the southern states occur in 
large numbers and mixed with them are smaller 
numbers of egrets,” Coccoi herons,’” and ro- 
seate spoonbills.2*7 Two varieties of small 
ibises** are very common here, often flying over 
in flocks of eight or nine hundred birds. 


4 


Another strange creature is the Ypecaha 
Rail?® which is the largest rail in the world and 
has the very unrail-like habit of roosting in 
trees. The soft olive green of its back, the 
vinous chestnut of its underparts, the pale ashy- 
blue on its head, and the light green of its bill 
make this bird one of the handsomest of the 
marsh birds. They nest on the floor of the 
marsh among the thick growths of reed and 
giant grass, just as do our local rails in the 
cat-tail marshes at home. Beyond doubt these 


»Huxcenura maguari (Gm.). 

~Tantalus americanus (Linn.). 

10asmerodius albus egretta (Gm.). 

#2 4rdea cocot (Linn.). 

4 jaia ajaja (Linn.). | 

uPhimosus nudifons azarae (Berl. et Hart.), and 
Plegadis guarauna (Linn.). 

*4Aramides ypacaha (Vieill.). 
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THE IGUANA AND SMALL GREEN LIZARDS ABOUND 


“The herpetologist would find this region a paradise for study.” 


marshes still hold unknown animals of all 
groups, from birds or reptiles to the lowliest 
forms of invertebrate organisms; but the known 
contents are sufficient to provide study for 
years. 


A herpetologist would find this region a para- 
dise for his branch of study. Crushing ana- 
condas, venemous bush-masters, rattlesnakes, 
harmless species of. small size, the huge cai- 
man, the iguana and small greenish lizards are 
abundant, while innumerable logs provide bask- 
ing space for the turtles that flourish here in 
good numbers. The giant toad is common and 
other batrachians lend their voices to the chorus 
of an Argentine night. 


The fishes have never been studied and a 
rich harvest awaits the ichthyologist who comes 


to these islands. The Parana forms a natural 
highway for the wanderings of animals of all 
kinds between Brazil, Paraguay, and Argentina, 
and consequently the valley of this river is 
a rich field for the naturalist. As settlements 
increase and spread on the mainland on either 
side the larger, shyer, and rarer animals, par- 
ticularly birds and reptiles, either take refuge 
on these islands or else are greatly reduced else- 
where. The inaccessable swamps of islands are 
in reality great natural game preserves, al- 
though in this case the game is more particularly 
avian and reptilian than mammalian in charac- 
ter. These islands have what amounts to a 
concentrated fauna and still possess in abund- 
ance many forms which are becoming scarce 
elsewhere. The appeal of these islands to a 
naturalist is irresistible. 


SOME SOUTH AMERICAN 


“The giant toad is common, and other batrachians lend their voices to the chorus of an Argentine night.” 
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A WILD COLUMBIAN BLACK-TAILED DEER, AT PARADISE INN, PARADISE VALLEY, 
RAINIER NATIONAL PARK 


It went to bed in a tent near the hotel while the occunant was away, and was thus photographed by 
the tentkeeper. 


THE. DEER. THAT WENT TO BED 
IN A TENT 


E have heard much of the acceptance of 
man’s protection and friendship, but 
the story and photograph sent from 

Paradise Inn, Mount Rainier Park, by Mrs. L. 
H. Porter, of Stamford, Conn., certainly fur- 
nish “the last word” in that line of manifesta- 
tions. Mrs. Porter’s letter charmingly tells the 
whole story; and we send our compliments to 
the man who was so quick on the draw that he 
succeeded in getting this record-breaking 
picture. 


“Aug. 28, 1924. 


“My dear Mr. Hornaday,— 


“IT am mailing you today a curious photo- 
graph. Here at Mt. Rainier there is a year-old 


deer, which last summer as a little fawn came 
freely around the hotel from the woods. This 
summer it came back and has haunted the hotel, 
fearlessly. Finding the great front door open, 
it strolled in the first day it was here, walked up 
to the gushing little drinking fountain here in 
the big foyer—and took a drink,—to the speech- 
less amazement of employees and guests! Since 
then it is here freely, petted by every one; and 
two weeks ago one of the employees entered an 
empty tent to make it up for a coming guest 
and found the deer as you see him in the pic- 
ture. He (the man, not the deer) flew to the 
hotel, snatched up a camera, and took the pic- 
ture. It was enlarged later, I believe, but any- 
way it is a bona fide incident. Don’t you think 
it is, to say the least, unusual? 

Hastily, 

(Mrs.) E. M. Porter.” 
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VISIT FROM CAPT. CALDWELL, NOTED 
GAME PROTECTOR FROM AFRICA 


Among the notable arrivals at New York 
early in July was Captain Keith Caldwell, 
formerly Aide to Lord Northey, Governor of 
Kenya Province (British East Africa), but more 
recently the chief executive officer of the Game 
Department of that Province. He visited 
America as the guest of Don A. Baxter, of 
Stamford, Connecticut, who last year made an 
extended hunting trip north and south of Nai- 
robi, and killed African big game so sparingly 
as to attract the attention of the Chief Game 
Protector. 


Captain Caldwell is a game protector who 


really protects game, literally without fear and 


without favor, whose judgment is correct and 
just, and whose energy and initiative are, to say 
the least, unusual. While thoroughly in sym- 
pathy with the rights of bona fide settlers to 
reasonable protection against marauding herds 
of game, at the same time he demands the friend- 
ly co-operation of settlers in preventing waste- 
ful and unnecessary slaughter. 


five miles from Memphis. 
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Thanks to the wise and determined policy of 
the Kenya government, the elephant-hunting 
situation is now on a sensible basis, and well in 
hand. Under existing regulations, the elephants 
of Kenya are not going to be exterminated in the 
near future. No elephants can be killed with- 
out a government permit costing $75, and no 
small tusks may be exported, or sold. 


Captain Caldwell and Mr. Baxter visited the 
Zoological Park, the American Museum of 
Natural History, the New York Aquarium, the 
Philadelphia Zoo, and Washington and Detroit. 


DEATH OF J. WYNN CULLEN 


The members of the Society and the Staff of 
the Zoological Park have learned with regret 
of the death of J. Wynn Cullen, Superintendent 
of the Municipal Zoo in Memphis, ‘Tennessee. 


Mr. Cullen visited the Park several times in 
his quests for specimens, and it was during these 
trips that we became acquainted with this very 
genial and kindly man. 


The shocking manner of his death and the 
members of his immediate family is described 
in the following item from the New York 
World: 


“Memphis, Tenn., July 27.—J. Wynn Cullen, 
Superintendent of the Memphis Municipal Zoo, 
his wife, young son and his brother were 
drowned today in the Mississippi River, twenty- 
The Cullen family 
had gone up the river for an outing and went 
in bathing. Mr. Cullen, with his son, John, six, 
on his shoulder, stepped into deep water. Mrs. 
Cullen and Hugh, the brother, jumped to the 


>> 
rescue. 


MOOSE ON ISLE ROYALE, LAKE 
SUPERIOR 


A Most InrerREsTING REcoRD 


The News-Herald, 
Franklin, Pa., June 17, 1924. 


Dr. William T. Hornaday, 
Zoological Park, 
New York City. 


Dear Sir:—I have been reading your articles 
about American animals in the Youth’s Com- 
panion with great interest but last night from 
your article concerning the moose I seem to 
discover that you are unacquainted with the 
magnificent moose herd living on Michigan’s 
big wilderness island, Isle Royale. 


The origin of that herd is a mystery. Com- 
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paratively a few years ago there seemed to be 
no moose there, but they have so increased in 
numbers within recent years that I find them 
like range cattle, all over the island. 


It is a difficult thing to estimate numbers in 
such a case, but the game warden, who is the 
island’s only permanent human _ inhabitant, 
thinks there must be well toward two thousand 
of them. And the huge yards which they tread 
down in a half dozen places make me believe 
that he is not far from correct. The island is 
almost ideal moose country, with no end of feed. 


I have never seen the Alaska moose, but some 
of these moose on Isle Royale impress me as 
about the finest specimens that could be im- 
agined. JI have spent my summer vacations on 
the island for many years now, and I frequently 
meet these big fellows at close quarters. ‘They 
walk into my camp at night and smell of my 
tent. 

Very truly yours, 


WivuiaM P. F. Ferauson, Editor. 


——ae 


ih NINTH EXPEDITION = OF EEE 
ZOOLOGICAL SOCIETY 


Following the preliminary announcement 
made a year ago in the Annual Report, the next 
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expedition will be an Oceanographic one, of 
deep sea exploration, under the directorship of 
William Beebe. Henry D. Whiton, a member 
of the Executive Committee, has presented the 
Society with a thirty-six hundred ton steamer 
for a six months’ trip through the Sargasso Sea_ 
and along the West coast of Africa. The 
steamer, which will be called the ARCTURUS, 
is two hundred and eighty feet long. Mr. 
Beebe’s usual staff of artists, photographers 
and scientists will be supplemented by an ad- 
ditional corps of scientific workers. A labora- 
tory will be built on board and every facility 
provided for research work. 


The chief objects of the expedition will be 
the study of the habits, adaptations and de- 
velopment of the strange fish which inhabit the 
depths of the sea, and the acquisition of a 
collection of live African animals for the Zoo- 
logical Park and fish for the Aquarium. 


CAUCASIA TO PRESERVE BISON 


Moscow, June 13.—About 200,000 acres in 
western Caucasia, where the aurochs or Euro- 
pean bison still survive, have been declared a 
national preserve. ‘The purpose is to afford 


these animals adequate protection.—The Sun, 
New York. 


THE MUD-SUCKING PLATYPUS: A BRIEF HISTORY. 


By Harry Burret. 
From the Australian Musewm Magazine. 


Mr. Burrell, who is widely known as one of the foremost field naturalists in Australia has for years 


made a close study of the platypus and its habits. 


In the following verses he has summarized the 


salient characters of this strange survival from the geologic past.—Eprror A. M. M. 


O! thou prehistoric link, 

' Kin to beaver, rooster, skink, 
Duck, mole, adder, monkey, fox, 
Palaeozoic paradox! 


Beak of shoveller, spur of fowl; 
Cheek of monkey (pocket jowl) ; 
Trowel of beaver, gait of skink; 
Dope of adder, foxy stink. 


Mode of digging a la mole, 

Fur much richer on the whole; 
Feet palmated, ditto paws; 
Latter webbed beyond the claws. 


Swimming, diving, most expert, 
Wary, nervous, cute, alert. 
Food—aquatic creatures (small), 
Sediment, and mud with all. 


Ear and eye-lids all in one; 

Young have true teeth, adults none; 
Snarls like cheeky pups at play; 
Bites like gander when at bay. 


Adult female spurless quite; 
Teatless udder—contents white; 
Egg producing, capsules soft; 
One to three, but two more oft. 


Epipubic bones support 
Dimpled abdomen; in short, 
In that slight depression she 
Incubates her progeny. 


Warmth increased for eggs and young 
By her tail, well underslung ; 
Snugly cuddled to her breast, 
Mother nature does the rest. 


Day-old youngsters in the nude, 
Beakless, sightless, contour crude; 
Sleep essential, rapid growth, 
Spurs project in sexes both. 


Mother’s duties never done; 
Father’s (when not flirting )—none; 
Hail! O paradox supreme, 
Prehistoric Monotreme ! 
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THE RAREST OF NESTS ON THE TALLES!V OF GRASS STEMS 
By Wi.iu1aM BEEBE 


Photographs by Herman Rog«rs and John Tcee-Van 


NE of the first days of the present season 

at Kartabo served to bring forcibly to 

mind the inexhaustible and unexpected 
qualities of animal life in the tropics. 


Nearly the rarest and quite the most beauti- 
ful of birds in our quarter mile of jungle is the 
Pompadour Cotinga, Xipholena punicea. It is 
closely related to the Bellbird, Cock-of-the- 
Rock, Umbrellabird and Calfbird, and like all 
of them is supremely individualistic in appear- 
ance. The female is a dull earthern-brown, but 
the male is a glory of claret-red and dazzling 
white, like wine splashed on snow, as Ruth Rose 
aptly said. The simile is heightened by the 
elongated greater wing-coverts, which are stiff, 
and curve across the pure white flight feathers 
like trickles of purple liquid. 


The Pompadour Cotinga is a bird of the 
veriest tree-tops, often so high that I cannot be 
sure of its identity until I have shot it. Its note 
however, is unmistakable, a sudden loud, ven- 
triloquial, frog-like, rattling croak. The sound 
seems to come from no direction whatever, and, 
until the bird flies, is no clue to its whereabouts. 
Until I had seen the bird utter it, I presumed 
it only another weird voice of some of the giant, 
jungle tree-frogs. 

As far as I know, its nest and eggs are quite 
unknown, and full-sized young males still in 
female plumage are the only clues I have had to 
their development. I have thought of the nest 
as being probably placed high up in the tallest 
trees where the birds themselves love to perch 
and to feed on the green-skinned berries which 
seem to form their entire diet. 


Hardly had our trunks and cases been un- 
packed and tents erected in our Kartabo com- 
pound when I was called to see a dove sitting 
on its nest high up on a bamboo stem which 
slanted almost over the laboratory roof. <A 
casual glance seemed to confirm the news but 


something unusual led me to mount my number 
twelve glasses on a tripod and instantly there 
swung into perfect focus a female Pompadour 
Cotinga sitting on the smallest of nests. She 
vas at least sixty feet up, but every feather, and 
even the color of her iris, was visible. More 
than this, I could actually distinguish the egg 
showing through the meagre snarl of tendrils 
which composed the nest. This rarest of birds 
choosing its home at our door step brought to 
mind Maeterlinck’s “‘Bluebird”’. 


When the bird flew off for short intervals the 
shape and even the pattern of the egg became 
distinct; when she returned and settled down, 


the entire nest was eclipsed by the feathers of 
her breast. 


For two days a Ways and Means Committee, 
made up of all of us, discussed methods of ob- 
taining this precious addition to ornithological 
lore; it was tantalizingly near, yet to collect it 
was no easy matter. An egg miraculously bal- 
anced at the extreme tip of a giant blade is not 
to be casually picked off. Mr. Merriam, upon 
whom we have learned to rely in situations de- 
manding mechanical ingenuity, took small part 
in these discussions and heated arguments, but 
the steady sound of ax, hammer and saw told us 
that he was devoting his time to some practical, 
rather than theoretical, method of egg-collect- 
ing. He presently produced a bamboo pole long 
enough to reach the nest and light enough to 
handle, with a wide, shallow net suspended and 
dangling loosely from its tip. 


The full strength of the company assembled 
in the compound when preparations had been 
completed for the assault on the aerial fortress 
of Xipholena. Some of us raised the pole to 
bring the net close under the nest, in itself suf- 
ficiently difficult, as a sixty-foot pole of even 
the lightest wood is an unwieldy affair. Two 
other ardent collectors climbed to the roof of 
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FEMALE POMPADOUR COTINGA ON HER NEST. 


the laboratory to give what aid and comfort 
they could to me, who in turn swarmed up the 
nest bamboo itself until it bent perilously. Test- 
ing it again and again I crept slowly upward 
until I heard alarming groans and cracklings 
from the base of the giant grass stem. <A few 
feet farther, and then I knew that another yard 
would probably precipitate both the egg and 
myself to the ground, in no condition either to 
be preserved in an egg collection or to continue 
the scientific work of the Zoological Society. 

I then began to sway the great stem to which 
I clung slowly from side to side, while the au- 
dience on the ground watched breathlessly, for 
the chances seemed more than good that I would 
make a Cotinga omelette. Presently the prec- 
ious egg rolled out and dropped gently an inch 
or two into the waiting net. The situation was 
then somewhat like that of the man who had 
the bear by the tail. The egg was undoubtedly 
in our possession but what were we going to do 
next? To lower the pole all the way to the 
ground was impossible, the risk that the shal- 
low net would not remain horizontal being too 
great. Here the enthusiasts on the roof took 
their part. There were anxious moments while 
the pole was slowly slanted in their direction 
until one of them, straddling the ridge-pole and 
stretching upward at full arms’-length, could 
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reach our invaluable specimen, and, following 
the plan that every small boy and ornithologist 
knows, place it in his mouth for safe-keeping. 
His descent from the roof was watched with a 
tender solicitude that he has never known be- 
fore or since, while imploring voices besought 
him not to speak or laugh, and above all not to 
swallow! He accomplished the journey in 
safety and we were in triumphant possession of 
the first Pompadour Cotinga’s egg known to 
science. 

The bird had been secured before the attempt 
on the nest commenced, and to get the nest was 
a comparatively easy matter. It seemed like a 
good omen for the season’s work. 


This nest and egg of Xipholena punicea is 
Number 270 in the list of the nests taken in 
the quarter square mile of jungle which we are 
studying at Kartabo. It was taken on March 
6th, 1924. The egg weighed 7.9 grams and it 
measured 30.8 by 22.2 millimetres. The female 
parent weighed 69.3 grams, so the egg was 
nearly one-twelfth of her weight. 


The egg was an unusually broad, blunt-ended 
oval, with a ground color of very pale, light 
greenish grey, thickly spotted and blotched with 
intermingling patches of drab. While the en- 
tire egg was thus covered, the markings were 
denser and more confluent at the larger end. 


The nest was in a small nodal crotch at the 


NEST AND EGG OF THE POMPADOUR COTINGA. 


POMPADOUR COTINGA ON HER NEST 


From a water color drawing by Helen Tee-Van 
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junction of two joints of bamboo about sixty 
feet up a full-grown stem. It consisted solely 
of a very open, loose tangle of six or eight bits 
of slender, curly, woody tendrils, forming a 


LE 


deep cup just large enough to hold the egg. 
The open character of this flimsy nest per- 
mitted the egg to be visible below as well as 
above. 


GRADUATE STUDENTS FROM THE UNIVERSITY OF PITTSBURGH 


These students, under the direction of Prof. Alfred Emerson, are spending two months at the Re- 
search Station upon their doctorate degrees. 


BIGHTH EXPEDITION OF THE 
DEPARTMENT OF TROPICAL 
RESEARCH 


rT HE eighth expedition of the Zoological So- 
ciety left New York on February 11th on 
the steamship “Mayaro”’, with a staff of 
twelve and, and opened the laboratory at Kar- 
tabo, British Guiana, on February 29th. It re- 
turned to New York on July 21st. 


The staff consisted of the following persons: 


Wirtuiam Beese, Director 

AFRep Emerson, Assistant Director 

Joun Trr-Van, Research Asst. and Cinematographer 
Wittiam Merriam, Assistant in Field Work 
Harorp Tapprn, Assistant in Entomo-ogy 
Herman Rocers, Assistant in Photography 
Harry Horrman, Artist 

IsaBEL Cooper, Scientific Artist 

Heten Tee-Van, Assistant Scientific Artist 
Rurx Rese, Historian and Technicist 
KATHERINE Rogers, Assistant Microscopist 
Serce CuHetTyrKINn, Assistant Field Naturalist 


The season was prolific of results and many 
new discoveries were made. The quarter square 


mile of jungle seemed as inexhaustible as ever, 
and is as full of animal life from insects to 
monkeys as before research work was begun 
six years ago. The work of the Director on 
the general environment and ecology of the 
region was rounded out and will be published 
this autumn. 


When we left the Station our place was at 
once taken by eight graduate students from the 
University of Pittsburgh who, under the direc- 
tion of Prof. Alfred Emerson are spending two 
months in research upon their doctorate de- 
grees. This educational phase of the work of 
the department seems most important and sets 
a record as the first class ever sent out by any 
university for actual work in an inland tropical 
jungle. The cooperation and help of the British 
Guiana government, both in our case and that 
of the students, was as usual cordial and whole- 
hearted. 


Two facts show rather vividly the interest 
that the public at large is taking in the explora- 
tion work of the Zoological Society; during 
August the Society’s volume “Galapagos; 
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EXHIBIT. -OF -THE -TROPICAL -RESHEARCH STATION; 
This photograph, of fifty paintings by Isabel Cooper, is shown through the courtesy of Brig. Gen. 


ENGLAND 


WEMBLY, 
C. _E:. Rice; 


Commissioner of the British Guiana Section. 


World’s End” has risen from ninth to sixth 
place in the list of best sellers of non-fiction, 
and a request has just been received and 
granted to transcribe the book into Braille for 
the blind. 


EXHIBIT OF THE TROPICAL 
RESEARCH STATION 
AT WEMBLY, ENGLAND 


~ Contribution Number 180 


By Wiiu1aM BEEBE. 


RATITUDE is defined as a warm and 
friendly feeling in response to favors re- 
ceived, and while we of the Tropical Re- 

search Station are never without this sentiment 
toward the Government of British Guiana, it 
is seldom that we can manifest it through ma- 
terial channels. Hence it was with real en- 
thusiasm that I responded to the Governor’s re- 
quest that we send to the great Empire Ex- 
hibition at Wembly some representation of the 
animal life of the only British Colony in South 
America. This took the form of fifty of Miss 
Isabel Cooper’s paintings selected from the hun- 
‘dreds which she has executed at the Research 
Station at Kartabo. With the hearty approval 
of the Zoological Society I had these framed 
and shipped to England in time for the opening 
of the Exhibition, and the numerous letters I 
have received indicate that they have well ful- 


filled their purpose. 


By the courtesy of Brig.-Gen. C. E. Rice, 
Commissioner of the British Guiana Section, I 
am able to show a photograph of the Exhibit of 
the Zoological Society. 


mm VE GIANT ARMADILEO- AT LAST 


Contribution Number 181 


By Wiviram BEEBE 


UST two years ago in the pages of the 

ZooLoaicaL Society BuLietin I made the 

following prophecy, “Now that the Giant 
Armadillo is no longer a mystery, and we have 
photographed and dissected it, the next thing 
is to capture one alive. And although out of 
such fuel as grubs and worms and ants it de- 
velops claws like scythes, backed with a full 
horsepower of force, there is somewhere the 
Armadillo and somehow the method, and this 
last survivor of the age of mammoth anteaters 
will, sooner or later, be on exhibition in our 


Zoological Park.” 


On August twenty-eighth of the present year 
this prophecy was fulfilled and there arrived at 
the Zoological Park from the Tropical Research 
Station the first living Giant Armadillo which 
has ever been exhibited in captivity. The ani- 
mal is a young one, in good condition. It 
would seem, as in the case of gorillas, that only 
the young of this species could be captured alive, 
for the adult has such tremendous strength and 
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THE GIANT ARMADILLO AT KARTABO 


He was a rather clumsy walker, but as a burrower he was exceedingly expert. 


punishing claws that to overcome it without 
injury either to the men or the animal would 
be exceedingly difficult. The creature was 
brought to the Station by an Indian hunter and 
purchased under the impression that it was one 
of the two common species. With this thought 
still in mind it was turned loose for the eight 
students of the University of Pittsburgh to study 
and to photograph. When at last Dr. Emer- 
son realized what a prize had fallen into his 
hands, the Armadillo was caged behind the 
strongest of wire and fed and watched with 
sedulous attention. 


This phase of the adventure is best told in 
Dr. Emerson’s own words in a letter sent me 
from Kartabo: 


“Luckily we had two days of photographing 
the Giant Armadillo with movies and graflex 
before we knew what we had. When you see 
these pictures you will shudder at the chances 
we took of letting it slip. Of course we wanted 


When he had fully burrowed in a hole it was im- 
possible to pull him out without help. 


natural pictures, so we had it running around 
loose and photographed it digging. I let it get 
in halfway and would then try to pull it out. 
This could not be done in the soil in front of 
the bungalow which, as you know, is full of 
roots. Even in the sand of the beach, when it 
got completely into a hole I pulled on its tail 
with all my strength and could not get it out 
alone. I pulled so hard that there seemed a 
real danger of pulling the tail off, but let me 
again remind you that we thought we had an 
ordinary armadillo. We then put it into the 
water to watch it swim and it swam on the bot- 
tom instead of the top and after waiting for it 
to come up for several minutes we hauled it out. 
It was not drowned but can you imagine my 
doing this if I knew what I had! We then put 


it on the board leading out to the stelling and 


let it walk alone. It was rather clumsy and 
once it got to the edge and fell off two feet on 
its nose in the sand. Of course we were letting 


The sturdy character of the huge front claws is 
ample evidence of his ability to burrow. 
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A YOUNG GIANT ARMADILLO 
Even at this stage of growth, one is impressed by the massive structure of this rare specimen. 


it walk all over the place and taking movies 
with all of us some distance away. Think of 
this and then recall the hard chasing we had 
to do one year when an armadillo decided to 
run! By this time you may have given up all 
hope of getting the beast home alive, but let 
me at least reassure you by telling you that she 
is still healthy and seems no worse for her 
rough treatment, and we shall be very careful 
in the future to take no chances. In a way it 
was fortunate that we did not know she was a 
Giant, because as a result of our relaxed care- 
lessness we have some good stills of her digging 
and walking, and movies of such unscientific 
feats as falling on her nose and of me hauling 
her out of the ground or at least trying to do 
so.. We are taking as complete a series of cb- 
servations as possible, and these will probably 
be of value, as, from your accounts of the rarity 


of the species, little has been recorded of its 
habits.” 


I have asked Dr. Emerson to write an ac- 
count of his observations of this living Giant 
Armadillo for a future number of the Zoouoai- 
caL Society Buuitetin. The photographs in 
this article were taken by Mr. Hugh Raup and 
W. A. Myers. 


KARTABO NOTES 


Contribution Number 182 


By Ruru Rose 


FTER four busy months at the Tropical 
Research Station at Kartabo, it is inter- 
esting to recall some of the incidents and 

adventures from among the many happenings 
that filled our days. Each member of the party 
has his special interest, but each finds the re- 
searches of the others very distracting, and in 
the midst of so many occurrences, concentration 
is most difficult. When one should be utterly 
absorbed in the identification of a new species 
of fish, and an enthusiast in another line rushes 
in with a six-foot snake of the most venomous 
kind, even Isaak Walton might feel slightly 
distracted from the business in hand. On a 
solitary walk in the jungle it is much the same 
story; the attention so often ricochets from the 
object at which it was first directed, to one 
which in turn presents a hundred facets to the 
speculative eye. 

This year’s expedition began most propi- 
tiously with the discovery of the cotinga’s nest, 
of which a detailed account will be found in 
this number of the Butiterin. Nothing could 
have been more surprising than to find in our 
own front yard, the nest and egg of a rare bird 
whose breeding habits were entirely unknown, 
but which was supposed to nest, even as it lived 
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MISS ROSE AND THE PORCUPINE 


While assisting in the photographing of a prehencile 


tailed learned that norcupines 


in one way only. 


porcupine, it was 
could he stroked 


the rest of its life, in the tops of the tallest 
trees of the densest jungle. However, in our 
jungle laboratory it is always the unexpected 
that happens. For instance, Dr. Emerson, who 
has for some years made a special study of the 
termites of Kartabo, was making some observa- 
tions this season on one of the huge termite 
nests that are so common round about the Sta- 
tion. Deep in its heart he found the eggs of a 
tegu. This tegu is a large lizard, tigerishly 
striped with black and yellow. The natives call 
him Salimpenta, and say that he digs into fresh 
graves and there feasts ghoulishly. However 
that. may. be, we know that he is a jungle 
scavenger and that he often takes the bait we 
expose for other animals. He is a wary beast, 
and the sudden explosion of sound that he 
makes as he rushes to safety through the under- 
brush is worthy of a much larger creature. 


One of the four eggs was opened and found 
to contain a large embryo, and as we had never 
had a young tegu, a cage of netting was built 
all round the home of the “‘wood ants” to pre- 
vent the escape of the other lizards when hatch- 
ed. Weeks passed and we had almost decided 
that the remaining eggs had spoiled, when a 
newly hatched tegu was found scrabbling at 
the wire in a most annoyed fashion. He was 
secured and brought in for Miss Cooper to 
paint, as she had already painted the adult and 
the embryo. At the same time the Director 
brought in another egg, whose contents he pro- 
posed to examine and then preserve. He was 
busily engaged in puncturing one end of the 
leathery shell, when the other end suddenly 
burst open and a very active young lizard ex- 


ploded into his lap, rushed up the front of his 
shirt and leapt to his desk. The lizard’s feel- 
ings we can only guess; there was certainly 
never a more startled man, and his involuntary 
shout of astonishment brought everyone within 
hearing to what they thought might be the 
rescue, 


Our list of excitements is a catholic one, 
ranging from some of Dr. Eme~son’s observa- 
tions of termites and their microscopic beetle 
guests, to a black jaguarondi that the Director 
secured a few yards from the laboratory. ‘The 
river in front of the bungalow yields strange 
fish for Mr. Tee-Van’s study, as well as a va- 
riety of their queer crustacean parasites which 
our servants call “the fishes’ cockroaches”. Con- 
tact with an electric eel now and then provides 
a not unpleasant shock during our daily swim 
in the broad stream, and the occasional capture 
of a sting-ray or fierce little perai reminds us 
that there is a certain spice of danger to be 
found there. Recently a dissected perai was 
found to contain a dog’s tail, and ever since 
we have made earnest but unsuccessful investi- 
gations among the neighboring Indians, hoping 
to find among their hunting dogs, a mutilated 
canine to match this interesting relic. 

Mr. Tappin’s special study, that of the lepi- 
doptera of Kartabo, has provided us with some 
interesting chapters for our laboratory chron- 
icles. He has concentrated particularly upon 
obtaining the life-histories, with entire success 
in a very satisfactory number of cases. ‘The 
astonishing shapes and colors of the caterpil- 
lars, and their incredible changes from one lar- 
val stage to another have been constant sources 


NEST OF A TEGU 


Dr. Emerson while exploring a termite nest un- 
earthed the nest of a tegu in which were four eggs. 
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REERACTORY “PETS 


Miss Rose with two porcupines collected for the 
Zoological Park. 


of surprise. Complete descriptions of the deli- 
cate egg, of each succeeding instar, to the final 
beauty of the adult insect, all this in many in- 
stances illustrated with colored plates by Mrs. 
Tee-Van, make valuable records of some hith- 
erto unknown facts. 


A green caterpillar, armed with a pair of 
enormous, forward-curving horns, which at once 
earned him the name of the Texas Steer, ate in 
the industriously concentrated fashion of cater- 
pillars for some days, and suddenly became a 
hornless and perfectly unrecognizable creature. 
A Sphinx caterpillar was found hanging upside 
down from a twig, drawing back his head un- 
der a hood which was so marked as to give a 
perfect imitation of a snake, even to the eyes. 
Thus masked, we must presume that the cater- 
pillar deceives and even terrifies certain enemies 
that would otherwise devour him. Indeed, his 
disguise is so good as to startle anyone at first, 
or even second glance. 


A native hunter in our employ, one of the 
few whom we have been able to induce to cap- 
ture snakes alive, brought us one day the largest 
fer-de-lance ever secured at Kartabo, of which 
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Miss Cooper made a beautiful plate. At the 
same time he produced a vial, and explained 
that an hour earlier he had put in it “a worm”. 


“Now look,’ he concluded disgustedly, and 
exhibited a golden chrysalid, a potential butter- 
fly clad in enchanted knight’s armor of purest 
gold leaf, finely inscribed with cryptograms of 
black. As an example of the goldsmith’s art it 
was admirable; as a pupa it was quite incred- 
ible. Cellini might have made it, a Valois or a 
Medici might have worn it, and the man who 
brought it was merely annoyed because the 
“worm” he had captured seemed to have played 
a trick on him. | } 7 

We watched and admired for days, speculat- 
ing on what would emerge from this marvellous 
sheath. At last the shining surface began to 
darken; the chrysalid split open and a Danaid 
crept forth, a reversed alchemy having trans- 
muted pure brilliant gold into a glory of deli- 
cate scales, black, yellow and orange. 


No record, however brief, of the past year 
would be complete without mention of Mr. 
Chetyrkin, a new Russian member of the staff. 
Even in this time of refugees, when we have 
become almost accustomed to countesses turned 
waitress and dukes teaching calisthenics, his ad- 
ventures, in a country turned topsy-turvy over- 
night, are sufficiently remarkable to make an 
Odyssey,—or a movie. Perhaps they are made 
doubly interesting by the labor necessary to ex- 
tract them from him, on the principle that the 
things for which one works hardest, one values 
most. The obstacle was not that of diffidence 
but of language. He spoke almost no English, 
and his favorite words were “very much” and 
“finish”; no one who has not tried can imagine 
the number of situations where this meagre vo- 
cabulary will be found expressive and appro- 
priate. Listening to his stories of adventures 
among the Bolshevists held all the fascination 
of delving into an exciting, but almost unde- 
cipherable manuscript, filling in from the im- 
agination a missing phrase, or guessing the 
meaning of an eloquent gesture when words 
were lacking. 

In Russia an archaeologist and botanist of 
repute, leader of scientific expeditions into Tibet 
and Turkestan, author of several books dealing 
with his researches and explorations, he escaped 
from his country during its most nightmarish 
period, and finally reached New York by way 
of Constantinople. Here, in spite of his attain- 
ments, he could find no work except very poorly- 
paid positions, largely, of course, because of the 
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ASCENDING A JUNGLE TREE 


To the small cord carried aloft by the arrow was 
fastened a heavy rope to which was attached a 
boatswain’s chair. 


barrier of language, and he was having a strug- 
gle to exist when Mr. Beebe heard of him and, 
aided by the generosity of Mr. B. Preston 
Clark, took him on the eighth expedition of the 
Tropical Research Station. He proved a valu- 
able addition to the staff, for he made beautiful 
skins of birds and mammals, collected and 
mounted thousands of insects, preserved fish, 
and showed us a method of mounting snake-skins 
which largely preserves their original colors. 
His eagerness and good-will were unflagging; 
in fact, his enthusiasm was so uncontrollable 
that at times he actually imperilled his health 
in his anxiety to do his utmost. 


We brought a few live animals back to the 
Zoological Park, among them a monkey or two, 
of course. 
out at least one pet monkey to delight us with 
his mischievous humors and temperamental out- 
bursts. Two tree porcupines, with bright yel- 
low, invincibly sharp quills, thrived in our so- 
ciety. Like the skunk, though for a different 
reason, they are placidly sure of themselves, and 
even. submit to discreet, with-the-grain stroking. 
On one occasion I came to grief through too 


Kartabo would be unthinkable with-— 


great familiarity with one of these thoroughly 
armed creatures. Mr. Beebe and Mr. Tee-Van 
were photographing them, and as they were my 
especial pets, I was standing by to assure their 
good behavior. Picric, the larger of the pair, 
obstinately refused to turn his head toward the 
camera, whereupon I, thoughtless from con- 
stant association, slapped him briskly. There- 
upon my hand would have made a splendid ob- 
ject lesson for the S. P. C. A. with my fingers 
bristling with barbed quills, each one having 
struck deep enough, even in that light contact, 
to draw blood. Instead of administering sympa- 
thetic First Aid, the Director cried, “That’s in- 
teresting. Don’t take them out. I want a photo- 
graph.” So for the next half hour I posed my 
hand at various angles before the cameras, smil- 
ing somewhat grimly at the enthusiasts who re- 
marked from time to time, ‘““Never mind, it’s all 
for Science.” 


A pair of the long-tailed agoutis, called by 
the Indians “‘adourie’’, and which are extremely 
rare, are also a part of our small and select 
menagerie, which is further ornamented by the 
presence of a chachalaca and a marudi, two of 
the large jungle birds with which we are well 


SHOOTING A .LINE INTO: A TREE 


To ascend a tall jungle tree it was necessary for 
William Merriam to use a bow and arrow to cast 
the first line over a branch. 
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acquainted, gastronomically as well as zoologi- 
cally. Several species of parrots, finches, and 
one yellow-headed vulture complete the list of 
birds, while the class Reptilia has but one rep- 
resentative, a rainbow boa, of iridescent beauty 
and respectable dimensions. 


Perhaps the greatest triumph of this season’s 
work is due to the efforts of Mr. William Mer- 
riam—the surmounting of one of the jungle 
trees. A tree on Cuyuni Trail was chosen and 
after many tests with darts fired from revol- 
vers and guns, Mr. Merriam decided that an 
Akawai Indian bow and arrow was the best 
means of assault on this tree. Lying on his 
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back he was able to draw back the stiff bow 
much farther than when used in the usual posi- 
tion, and with a light fish line attached to the 
arrow he shot it over one of the lofty branches. 
By this means a strong three-quarters inch rope 
and a pulley were drawn up, and when all had 
been made fast Mr. Beebe was pulled quickly 
to the top in a boatswain’s chair, with no dan- 
ger from stinging ants or wasps on the way. 
These tropical trees are so hard that climbing 
irons are wholly useless. The few observations 
which we were able to make in the short re- 
maining time showed what a wonderful field of 
research this new zone of life will afford. 


GIANT GALAPAGOS TORTOISE “BUSTER” IN THE ZOOLOGICAL PARK 


Here is one specimen that is neither afflicted with 


natured. 


“nerves”? nor 
He will cheerfully follow his keeper and come when he is called. Possibly this latter impulse is obeyed 


‘“‘temperament.’’ He is not afraid, nor is he ill- 


with more alacrity when there is something good to eat. 


ITEMS OF INTEREST 


By Raymonp L. Dirmars. 


The Baby Guraffe—Just at present the 
Park’s “star” exhibit is the giraffe calf, born 
on July 17. An infant giraffe is a rare sight 


in captivity, and the animal’s grotesque form 
and actions together with its large size for a 
newly born hoofed animal increase the general 
interest. The mother of this vigorous young- 
ster was indefinitely loaned to the New York 
Zoological Society by the Ringling Bros. and 
Barnum and Bailey Circus. She is a Nubian 
giraffe nearly fourteen feet high and was born 
in January, 1910 at the Bridgeport winter quar- 


ters of the circus. She arrived -at -the-Park am 
April of 1920. Her weight at that time was 
thirteen hundred and thirty-five pounds, to which 
she has added possibly five hundred pounds 
since arrival. Her mate at the Park is of the 
same species, thirteen feet and ten inches in 


height. 


Births—We can record a number of inter- 
esting births the past spring and early summer. 
Among these are three yaks, four aoudad, three 
mouflon, five Himalayan tahr, two Barasingha 
deer, three American wapiti, three European 
red deer, five fallow deer, a mountain zebra and 
two swamp wallabies. 


YOUNG LECHWE WATERBUCK IN THE ZOOLOGICAL PARK 


The Society has just acquired two specimens, a male and female, of this very graceful and attractive species 
of African antelope. Both specimens are quartered at the Antelope House. 
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AUSTRALIAN SWAN 


Graceful birds assume awkward postures at times, 


Ivan Dies.—One of the animal veterans of 
the Park’s collections has passed on. This was 
Ivan, the huge Alaskan bear, which arrived at 
the Park in July of 1908. Ivan was then a 
rollicking cub, having been born the same year. 
He was captured near Port Moller Bay, Alaska, 
by Belmore H. Brown and John Hubley. 
Twenty-one years appears to be a fair age for 
a bear and Ivan led a happy, good-natured life, 
never making a hostile move towards any of 
the keepers who daily entered his great rocky 
enclosure during this long period of time. To 
one unacquainted with his ways, he presented 
a fearsome sight when rearing on his hind feet, 
for he towered nearly nine feet, and weighed, 
during his prime, approximately a full thou- 
sand pounds. Old age grew markedly apparent 
during the past two years. He passed away 
very peacefully in a nook where he had been 
sleeping for several nights. 


New Comers.—Besides the interesting series 
of births this year, we can also record the pur- 
chase of a considerable series of rare and re- 
markable mammals and reptiles. Most note- 
worthy among these is the aard vark, and while 
the species is rated as being delicate in captivity 
we are not inclined to agree with this contention 
after three months’ observation of our large and 
vigorous specimen, which is active, good natured 
and possesses a keen appetite for nourishing 
food. A pair of white-lipped peccaries recently 
arrived; an elusive species that always has 
been rare in captivity. These animals were 
shortly followed by a fine pair of young 
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Lechwe waterbuck. One of the recent prizes 
is a young specimen of Baird’s tapir from Pana- 
ma. Among the rodents are two species for 
the first time exhibited in the Park. One of 
these is the long-tailed acouchi; a rare member 
of the agouti group collected by Mr. Beebe 
near our tropical station at Kartabo. The other 
is the giant rat, a South African species, pur- 
chased from Ellis Joseph. 


_ Wall Paintings.——The entire series of scenic 
backgrounds in the big cages of the Reptile 
House has been renewed after much study and 
experimentation. This formidable task, repre- 
senting a surface of approximately three hun- 
dred feet in length by eight feet in height (in- 
cluding the partitions) was accomplished by Mr. 
Paul Herzel, whose noteworthy animal paint- 
ings, many inspired by studies of the Park ani- 
mals, have produced much favorable criticism. 
In working along the series of cages, Mr. Her- 
zel created varying scenes of cypress swamps, 
mountain ledges, deserts, tangles of Malayan 
jungle, and by a skillful blending of extremes 
on the broad partition-walls, avoided clashing 
of markedly different flora relating to the home 
areas of our reptilian exhibits. 


New Squirrel Exhibit.—Through the interest 
and generosity of Dr. Lillian Delger Powers — 
of Elmsford, N. Y. we have been able to con- 


struct two large arched outdoor cages, fifteen 


feet high, twelve feet wide and twenty feet 
deep, to form a special exhibit for the larger 
species of squirrels. They are provided with 
branching trees, long horizontal branches for 


AUSTRALIAN SWAN 


bird’s moments of relaxation are 


strongly emphasized. 


which in the 
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MOUNTAIN ZEBRA AND COLT BORN IN THE ZOOLOGICAL PARK 


A Mountain Zebra is a prize in any Zoological collection; 
freely; but the birth of a colt is a matter that would create enthusiasm. 


a pair is something over which one might boast 
This well set-up and handsome little 


animal was born at the Zebra House and it demonstrated its good qualities by leaping over the mother’s back as she 
was lying on the floor, not more than 10 hours after birth. 


runways and sleeping boxes at the rear. This 
installation, which is partially experimental, 
may be followed in the near future by the con- 
struction of a pretentious series of inside and 
out-door cages specifically designed for exhi- 
bition of the more showy species of squirrels 
of the world. 


Kangaroos Thriving.—The steady breeding 
in our series of kangaroos has resulted in the 
accumulation of duplicates, which so over- 
crowded the easterly side of the long building 
featuring the exhibition of kangaroos and 
wild swine that we have found it necessary to 
sell the following specimens: five black-faced 
kangaroos, three Woodward kangaroos, one ru- 
fous-necked wallaby, four ring-tailed walla- 
bies and one black swamp wallaby. 


Gabong at Play.—As an illustration of the 
strength of a half grown orang-utan, it is in- 
teresting to mention an episode at the Primate 
House quite recently. Extending from the roof 
immediately outside and over the orang cage 


is a heavy copper drain pipe. With the smaller 
orangs enjoying a noon-day siesta during a 
hot period and thus lacking a cagemate to en- 
gage in play, the larger orang looked around 
for something to do and after some simian delib- 
eration, decided to remove the pipe. This was 
stoutly soldered to the roof connection, but the 
crash of falling metal warned the keepers that 
something was wrong and they discovered that 
Gabong not only had wrenched the pipe free 
from the soldered connection, but had broken 
the metal gutter as well. As they arrived at the 
scene of operations he was engaged in the heroic 
task of pulling the pipe into the cage between 
the bars. It was rescued too late to be of fur- 
ther service. That incidents of this kind among 
the animals often occur at inopportune times was 
emphatically illustrated by the prompt arrival of 
the heaviest thunder shower of the summer. 
There being no leader to carry off the rush of 
water from the north roof of the building the 
outside cages and keepers’ passage were sub- 
jected to thorough flooding. 
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AFRICAN FORESTS, BUSH AND BUFFALOES 


By Curupert Curisty, M.B., C.M. (Edin.) 
Author of “Big Game and Pygmies.”* 


Illustrations from photographs by the Author, C. A. and A. HE. H. Reid and Sig. Ribotti 


Y far the greater portion of tropical Africa 
today is covered, not with forest, but with 
long grass and trees, which is the type 

of vegetation known in Africa as “bush.” It 
is an intermediate stage in the process of gradual 
desiccation and change from true evergreen, 
moist, high Congo forest to grass, scrub, camel- 
thorn and desert. Trees do not necessarily make 
a forest, and bush is not forest. Between the 
two there need be none of the confusion so fre- 
quently met with. In real tropical rain forest, 
there is no grass. The overhead leafy canopy 
is too complete to permit the penetration of 


abundant sunlight, without which, apparently, 


grasses cannot grow. 


Once the old forest is destroyed, with its 
moisture-carrying humus, by fire or otherwise, 
it never recovers. A drier type of vegetation, 
known as secondary or mixed forest, takes its 
place, in which the species of trees, with a few 
exceptions, are distinct from those of the origi- 
nal forest. Following the destruction of the 
secondary forest comes the bush, the main fea- 
ture of which is grass with scattered trees and 
bushes, of yet another type, which has developed 
hard wood, corky bark, brittle leaves, and other 
partially fire-resisting qualities. 


There is abundant evidence that the forests 
are fast diminishing in area, and from the 
presence in the Libyan desert and other places 
of forests of fossil tree-trunks, and for many 
other reasons, it seems certain that at one time 
practically the whole of tropical Africa was 


*“Experiences of a Naturalist in Central African 
Forests, in Quest of the Okapi.” Macmillan & Co. 
New York. 1924. 


covered with moist, high forest, which, as the 
Saharan region developed, was gradually re- 
duced to a wide equatorial belt stretching from 
sea to sea. Today, that great belt is still fur- 
ther diminished, and now consists merely of 
a series of more or less disconnected blocks, ex- 
tending from Uganda and the Albertine Lakes 
Rift westward to Sierra Leone. It has receded 
altogether from the east coast, leaving only 
isolated patches. 


If the tropical region was at one time forest 
covered, its fauna was then a forest fauna. 
From certain indications, and the discovery of 
fossil remains, it is believed that the direction 
of migration of that fauna, with the exception 
possibly of the elephant and the rhinoceros, 
which seem to have existed on the continent 
from a very early period, was from the north- 
east, at a time when Arabia and Europe were, 
as the geologists tell us, more closely con- 
nected with Africa by land than they are now; 
at a time, moreover, when Africa was forest 
covered. After long ages of existence in dark 
forest surroundings, both the fauna and man, 
to judge by what is left of them today, dimin- 
ished in size, presumably by a process of adap- 
tation, known as the survival of the fittest, the 
smaller individuals being better adapted to pass 
with ease through the underwood and tangled 
vegetation. 

From whence the present African fauna was 
introduced, and whether the animals originally 
were pygmy animals or became dwarfed by 
their long forest existence, matters little for 
the purpose of this article. The more import- 
ant point is: If the primeval forests have so 
greatly diminished, leaving only an insignifi- 
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cant equatorial belt, what has become, during 
the time the change has been taking place, of 
the many species and the vast number of ani- 
mals which once made up the forest fauna? 


If we read aright the lessons to be taught 
by a study of the okapi, or the forest elephant, 
or the little forest buffalo, we will, I maintain, 
realize that the greater number of individuals 
of these species or their descendants have gradu- 
ally undergone very radical changes, becoming 
bush animals, just as the forests have changed 
into bush. Some may have died out, some to 
this day still exist only in the forest, some have 
long ago lost all their forest associations, while 
others are still undergoing the process of trans- 
formation. 

A study also of the human inhabitants of 
what remains of the forest leads us in the same 
direction. The little Bambute Pygmy, made 
famous by H. M. Stanley, inhabiting the Ituri 
Forest, the smallest of all the known Pygmy 
races, averaging about four feet in height, has 
existed only by hunting, and has never left the 
forest. Whether he was always a Pygmy, or 
has acquired his diminutive stature by the pro- 
cess of adaptation referred to, as I have said, 
is a matter of doubt. It is a fact that his skin 
is very light in color, and upon it has developed 
a fine, downy, light-colored hair. 


In many parts of tropical Africa, as in other 
parts of the world, are scattered Pygmy races, 
all of them, I believe, once forest people, but 
none so small as the Bambute. As the forests 
have disappeared, these Pygmy races have be- 
come marginal forest people or quite isolated, 
and to meet the changed conditions they have 
learnt to live by agriculture as well as by hunt- 
ing, have learned to boil vegetable food, and 
build some sort of permanent habitations. As 
a result their stature has with the lapse of time 
slightly increased. This has been used by an- 
thropologists as an argument to deny the Pygmy 
origin, they asserting that if the Pygmy can 
increase in stature under better life conditions 
he is merely the dwarf which Stanley originally 
called him. The skin of these Pygmy people 
also has become blacker; but this, so far as I 
have been able to judge, is certainly not the 
result of any interbreeding with their bigger 
brothers. They have been forced to adapt them- 
selves to their altered conditions, and in the 
process have undergone, and are still under- 
going, various radical changes. 


In the Semliki Valley, on the outskirts of the 
forest home of the Pygmies and of the okapi, 
may be seen marginal forest tribes of sturdy, 
very virile, pygmy-like people, who live in the 
sunlight and grow garden produce, but other- 
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A YOUNG: OKAPE ABOUT A: MONTH OLD 


This little animal survived for some weeks at Bambili on the Wele River in 1907. 
; Photograph by Signor Ribotti. 


Wise retain their Pygmy characteristics. They 
are slightly taller and darker in color than the 
Bambute, and obviously are gradually losing 
their forest associations without, however, merg- 
ing with their big, black brothers, with whom, 
as far as I know, they have no family relations. 
Between even thé. most specialized of the pygmy 


races and the full-sized natives is a very wide 
gap. 

The okapi probably was a very common spe- 
cies on the forest covered continent of ages ago. 
It is now a rare animal found only in the 
Ituri-Aruwimi forests, the far recesses of which 
it never leaves. Today it is a mere remnant of 
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DISTRIBUTION OF THE AFRICAN BUFFALOES IN RELATION TO THE CENTRAL 
AFRICAN FOREST REGIONS 


the past, like the forest which it inhabits. 
Though possibly reduced in size, it probably re- 
tains the main features and coloration of its 
original stock. Its close relative, the giraffe, 
now a bush animal, is never found in true forest, 
and it must have become detached at a very 
early stage in okapi history. At one time dur- 
ing the process of transition the giraffe was 
doubtless a marginal forest okapi, and the 
ancient rock-drawings of an okapi-like animal 
discovered in certain caves in Upper Egypt 
may represent some such phase of the species. 


It is of interest to note here that the Ituri- 
Aruwimi forests, which alone contain the okapi 
and the smallest of the Pygmies, lying as they 
do in the very centre of Africa, near the north- 
east cotner of the Congo drainage area and 
farthest from its outlet to the Atlantic, have by 
reason of their inaccessibility been some of the 
last to be explored of the great tropical forests 
for which the Congo is famous. They are, more- 
over, at a considerable altitude, in the region 
of 8,000 feet, on the “backbone of Africa,” 
that great upland and mountainous watershed 
which stretches from Katanga and the South 
African plateau, through Darfur and the Ti- 
besti highlands, to Morocco. They are conse- 
quently on the oldest portions of the continent, 


those which presumably were the first to be 
raised. above the sea. 


The Ituri Forest is remarkable also for being 
the habitat of the smallest and most primitive 
of the little red buffaloes, the giant scaly ant- 
eater (Manis), the giant aardvark (Oryctero- 
pus), the otter-like potamogale, and other com- 
paratively little-known denizens reminiscent of 
a bygone forest age. In fact the Ituri seems to 
contain many of the last remaining representa- 
tives of Africa’s one-time virgin forest inhabi- 
tants, both animal and man. Similarly, like 
rapidly drying puddles with their concentrated 
pond-life approaching destruction; lakes Tumba 
and Leopold II, lying surrounded by vast 
swamp areas at the bottom level of the Central 
Congo basin, once a great inland sea, may yet 
be found to contain new and interesting forms, 
not only of fish, but of water animals. 


My Lord, the elephant, affords another in- 
stance of the anatomical and other changes 
which have occurred and are occurring during 
the process of his gradual transition from a 
forest to a bush habitat. As the forests receded 
and isolated blocks disappeared, the herds of 
elephants inhabiting them have been obliged to 
readjust their mode of life, and have eventually 
taken to a bush existence. In so doing the bush 
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A BIG-ELEPHAN?T sEN- TY PICAE<BUSiH-. COUNTRY 


Dr. Christy is seen writing up his journal. 


A BIG FOREST ELEPHANT IN THE ITURI FOREST 


The character of forest growth is well shown. 
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LITTLE RED FOREST AND MARGINAL FOREST BUFFALOES 


A—Kisantu, Lower Congo; B—Congo da Lemba, Lower Congo; C—Makaia Ntete; D—Pilipili, Ituri Forest; 
E—Mawambi, Ituri Forest. All male specimens of Bos nanus. 
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elephant has become a less hairy and much 
larger animal. He has developed long and 
large, soft ivory, tusks, which he carries as the 
mammoth did, straight out in front, in a way 
which quite unfits him for passage through the 
forest; whilst his smaller forest ancestor car- 
ries his smaller, straighter and shorter, hard 
ivory tusks vertically, near his knees, pushing 
his way through the forest underwood, with his 
trunk “nose,” and using its tip to lift branches 
and creepers out of his way. 

Amongst other differences, the ears of the 
bush elephant are quite distinct from those of 
the forest and Addo Bush animals; the latter 
no doubt being a remnant of the forest stock. 
They are more or less acutely triangular, with 
the lower lobe long and pointed, while the forest 
elephant’s are comparatively large and rounded, 
the lower lobe being inconspicuous. The forest 
elephant, my experience has taught me, never 
goes far if at all beyond the margins of his 
forest, and the herds, I am practically sure, 
never mingle with those in the bush. Between 
the forest and the bush elephant there is an 
average difference in height of two feet. Though 
not hitherto recognized as such, the two types 
are almost if not quite as distinct as the white 
rhinoceros is from the black. 


The most instructive instance, however, of 
this process of gradual transition of the forest 
animals to a bush existence as the forests gradu- 
ally disappeared, is that of the little red Ituri 
Forest buffalo familiarly known as the “Congo 
buffalo.” Their special interest lies partly in 
the fact that the transitional stages may be seen 
in progress, and the various intermediate types 
studied at the present day. 


The subject of the African buffaloes, and the 
specific status of the various types and races, 
is of such importance that I may perhaps be 
excused for dealing with it here at some length, 
especially as my acquaintance with a number 
of the types extends over many years, and in 
widely separated parts of the continent. 


Long after the discovery of the massive, 
black Cape buffalo by the early Dutch settlers 
in South Africa, Du Chaillu, in 1861, obtained 
the first specimens of the little, red, equatorial 
forest buffalo from the Congo. These two ex- 
treme forms, the big black and the little red, 
are very unlike, and much uncertainty has ex- 
isted as to whether they and other intermediate 
types to be found in tropical Africa are merely 
local races of a single variable species, or spe- 
cialized representatives of two distinct species. 
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In 1875 Sir Victor Brooke, reviewing the sub- 
ject of the African buffaloes, divided them into 
three species: (a) The Congo Buffalo (Bubalus 
pumilus), the small, hairy-eared buffaloes of 
equatorial, western and central Africa, height 
forty-two inches; (b) the Abyssinian Buffalo 
(Bubalus equinoctialis), general range North- 
east Africa, height fifty inches; (c) and the 
Cape Buffalo (Bubalus caffer), general range 
Africa south of the equator, height fifty-nine 
inches. Subsequently systematists were for 
long content to divide them into five geographi- 
cal races: (1) Cape; (2) Abyssinian; (3) Sene- 
gambian; (4) Congo; and. (5) Lake Chad. 

In 1913, Mr. R. Lydekker of the British 
Museum grouped all the various types under 
two headings, according to whether the horns 
of the males had an initial downward sweep, 
and therefore did not lie in the same plane 
for any appreciable distance of their length; or 
whether they extended upwards and outwards 
from their bases without any downward sweep. 
All the various types included by him in the 
first group are massive, black, Eastern or South 
African bush animals, whereas all those in the 
second group are from regions within the West 
African faunal and forest area. Although he 
does not appear to have expressly referred to 
forest and bush, and indeed knew practically 
nothing of the habits and habitats of the beasts 
themselves, his classification into forest and 
bush animals is, I believe, the correct solution 
of the problem. 

I am convinced that the only way of ar- 
riving at a satisfactory understanding of the 
origin and significance of the various types of 
these buffaloes is to make a study of their habits 
and habitats, in addition to their coloration and 
horn characters. (This applies equally to the 
elephant and to some other African animals). 
It will then be found how very different are the 
forest animals from the bush types. To at- 
tempt to map out the local geographical range 
areas of the local types of either the little red 
buffalo or of the elephant, would seem to be 
futile unless the limits of the true forest are 
at the same time equally carefully mapped. If 
the true forest is recognized, the result will 
show that the variations in zoological types are 
correlated with their environment—forest, mar- 
ginal or transitional forest, and bush—each ex- 
ercising definite modifying influences, irrespec- 
tive of geographical position. 

With the exception of the Blue Nile and 
Abyssinian type, which seems to have become 
completely stranded, all the red buffaloes (Bu- 
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LITTLE RED FOREST AND MARGINAL FOREST BUFFALOES 
A—Kasinde, Lake Edward; B—Bakambuli near Lusambo, Sankuru; C—Mawambi, Ituri Forest; D—Fini River 
Swamps, Lake Leopold II. All male specimens of Bos nanus. 
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balus nanus) inhabit the West African faunal 
and forest region, which extends from about 
Benguela, in Portuguese Southwest Africa, to 
Senegambia, and inland to the western or Lakes 
Rift and the Chad-Niger Sudan. Except the 
western Sudan type, mentioned below, these 
buffaloes are comparatively small animals. They 
have little or none of the ferocious, heavy ap- 
pearance of the massive, black, Eastern and 
South African species. The ears are fringed, 
and have a white or straw-colored lock on one, 
sometimes two, of the diagonal ridges of their 
anterior surfaces. 
brown in color, except the aged bulls and some 
old females, which become quite black. The 
dark phase appears first as a mantle on the 
shoulders and back. All the calves and young 
of both sexes are red. 


The horns are distinguished by their small 
size, short and flat form, and their upward, 
outward and backward direction, with no initial 
downward sweep. At their bases they are 
widely sundered, and have comparatively little 
inward curve. Their bases are but slightly en- 
larged, and have practically no bossing. Only 
in the largest and most specialized types are the 
horn bases as much as six or eight inches in 
width, flattened, ridged and rugged. 


The smallest and apparently the most primi- 
tive of these red buffaloes is to be found in the 
Ituri-Aruwimi forests, where it is extremely 
common. It may possibly occur in the Cameroon 
forests also. Its average height at the shoulder 
is little more than forty inches. (I am unable 
to be more exact owing to the loss in the forest 
of my field-book, with its store of measurements 
and sketches). These animals never leave the 
dense forest, whereas the massive black species 
is not found in high forests. They browse as 
well as graze, their only grazing grounds be- 
ing the little open spaces (“‘eddos’’), and oc- 


casional grassy banks, along the forest streams 


and on the river islands. The small herds are 
Self-contained, never mixing or mingling, I be- 
lieve, with other herds. The type is often 
spoken of as the pygmy, forest buffalo. 


On the margins of the forest, where it either 
merges gradually into bush or grass, or is 
broken up into isolated patches, and in the great 
Swamps of the Congo basin, are to be found 
various types of buffaloes which are evidently 
modifications in size, coloration and horn char- 
acters of the diminutive forest animals. They 
retain the chief characteristics of the group, but 
have increased in size, due no doubt to better 
grazing conditions and sunlight. The horns 


All are red, tawny red or 
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have become a few inches longer, in some cases 
angulated, in others somewhat more incurved, 
so as to appear almost crescent-shaped. The 
most conspicuous and most numerous of these 
marginal forest animals, and the most consistent 
in its modifications, is that which, in my recent 
volume “Big Game and Pygmies,’* I have 
called the crescentic-horned type. It is ex- 
tremely common in South Congo, and large herds 
are to be seen in those regions where the ad- 
vancing bush extends between the many rivers 
far into the forest belt, as in the Kasai, San- 
kuru and Lomami districts. 


But the most notable of all the types in the 
red group of buffaloes, and about which per- 
haps least is known, is the Western Sudan. Its 
very extensive range area lies between the 
Saharan desert region and the northern margin 
of the equatorial forest belt, extending across 
the continent from Senegambia to Lake Chad, 
and probably through Darfur to the Blue Nile 
and southern Abyssinia. Included in this type 
or types are the largest and darkest-colored 
animals of the group. Otherwise they retain 
all the chief group characteristics. In color 
they are tawny red or brown, except the Sierra 
Leone and far western examples which are dark 
brown. Though large animals, carrying horns 
of considerable spread, they are quite unlike 
the massive black species of East and South 
Africa, both in build and horn characters. The 
horns are without the downward sweep and 
great inward curvature, and their length is 
mainly in their tips. In the oldest animals the 
palms, though wide, are flattened and rugged 
or ridged, instead of being heavily bossed. 
Judging from the very few specimens of this 
type existing in museums, and from the very 
few examples I have shot or seen, I believe that 
the largest animals with the biggest horns are 
to be found at the far western end of their ex- 
tensive range area, 2,000 miles or more away 
from the Nile and the nearest massive black 


buffaloes. 


Although there is a distinct intergrading of 
characters between the diminutive Ituri Forest 
animals and the large western Sudan type, which 
has almost lost its forest associations and be- 
come an open country aniial, there is-a wide 
gap between the latter and Bubalus caffer, the 


*““Big Game and Pygmies.” Experiences of a 
Naturalist in Central African Forests in Quest of 
the Okapi. By Cuthbert Christy, M.B., C.M. Mac- 
millan and Co. London and New York. 1924. In 
this book chapters XV., XVI., XVII, deal with the 
question of the African buffaloes in much greater 
detail than in the above article. 
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GIANT FOREST HOGS AND A LITTLE RED ITURI BUFFALO 


The specimens were shot near Avakubi, 


Ituri District, Upper Congo. 


Photograph by A. E. H. Reid. 


Cape. species. From any thousand mounted 
heads of African buffaloes there would be no 
difficulty in separating all those of the Cape 
species from those of the red group, mainly from 
their horn characters alone. If each head could 
be placed for examination at the same angle 
with relation to the basi-cranial axis the selec- 
tion would be facilitated. 


If then the red group, with its many varied 
types, is so widely different from the black 
group—in which the animals are all very simi- 
lar, what, then, is the origin of the massive black 
species? It may be argued that if the giraffe is 
a descendant of the widely different okapi, the 
Cape buffalo, with its heavily bossed, wide 
spreading and incurved horns, with a downward 
sweep, may have descended at a very remote 
period from the original stock of the red forest 
species. It is possible however, that it has 
descended from an entirely different stock, 
which, if it migrated from the north-east, was 
probably introduced at a time when the forests, 
already curtailed, had receded from the east 
coast, thus leading the invasion southward. The 
gradual increase in size and horn dimensions 
that seems to have taken place as the animals 
spread to the far south was doubtless due to 
better grazing grounds and the effects of sun- 
light, until the maximum development was at- 


tained on the grass plains of the Cape region 
of South Africa, where they roamed in enor- 
mous herds, until the man-with-a-gun at last 
interfered. South of the Zambese the great 
Cape buffalo is now almost unknown. This 
theory, however, does not explain its original 
derivation, whether from the European bison 
or from the black water-buffalo of India. 


In the accompanying map illustrating the 
distribution of the two great groups or species 
of African buffaloes, and the chief local sub- 
groups of the forest red group, the range areas 
are of course very’ approximate. Little re- 
liable information has as yet been published on 
the subject, and my own personal knowledge 
of some of the most important regions is nil, 
especially of those in the west. Descriptions 
of the various marginal forest types of little 
reds to be met with in south Congo are much 
wanted, as also of the types occurring along the 
northern margin of the equatorial forest belt. 
In this latter region probably occur crescentic- 
horned and other types, as transitional forms 
intermediate between the little forest animals 
and the larger western Sudan type. 

% x x x 

Since writing the above I have read a very 
interesting paper on “Size-Variation in Pyren- 
estes; a Genus of Weaver-Finches,” ‘by | Mr. 
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James” P; Chapin: and. miteléehed in fhe ian 


LETIN: of. the American Museum of Natural His- 
tory, New York.* From it I learn that at least 
one group of birds in Africa exhibits forest, mar-. 


ginal forest and bush types, in which there is 
seen a progressive increase in size from those 
inhabiting the forest regions to the open country 
forms. 
strength of the bill is a marked feature. 


Mr. Chapin remarks: “The huge-billed San- 
guineus and maximus must certainly be regarded 
as the most specialized of the genus, offshoots 
perhaps of the forest-dwelling stock, profiting 
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i some more favorable condition just beyond 
the edges of the great forests. If their 


distribution represents the area orn oc- 
cupied by the genus it must be that the more 


primitive survivors have been crowded into the 
forest region. . ... The changing outline of 
the equatorial forest belt in the past has doubt- 
less.exercised a marked influence, through a sort 
of isolation.” 


This clearly indicates that in the bird world, 
as the forests have gradually receded or dis 
appeared, changes have come about apparently 
precisely similar to those which I have described 
as taking place in the case of the red forest 
buffaloes, and others of the African forest 
fauna. 


SEA OCEANOGRAPHIC EXPEDITION OF THE 


ZOOLOGICAL SOCIETY 


LANS for the Ninth Expedition of the De- 
|e partment of Tropical Research are in full 

swing. The Arcturus has been officially 
turned over to William Beebe, director of the 
forthcoming trip, and the plans for the building 
of the laboratory, extra staterooms, photo- 
graphic room, etc., are complete. 


The expedition will start about January Ist, 
and the first stop will be in the Sargasso Sea. 
The eastern portion of this area will be ex- 
plored and a month’s stay made, at the point 
of greatest concentration of seaweed, by means 
of a large buoy anchored in about two miles 
of water. 


The depths beneath this zone will be coneehed 
by all modern methods of dredge, trawl, nets, 
traps and hooks. In this way a more thampugh 
knowledge will be gained of a single limited 
area in mid-ocean than has ever been achieved 
heretofore. The daily and weekly changes in 
temperature, salinity and density of the water, 
and in animal life will be studied and recorded. 
In effect the ship will function as an island, 
transitory and short-lived, but motionless. 


From time immemorial the Sargasso Sea has 
been the source of myths and legends. On the 
ocean bottom far beneath, Atlantis is supposed 
to rest, submerged after terrible catastrophes. 
Believers in this lost continent consider the 
gods and goddesses of Grecian mythology to 
have been its kings and queens. Writers have 
peopled this great area of ocean’s dead centre 
as covered with the wrecks of all ages, a huge 
forest of helpless vessels in the heart of which 
ancient Phoenician galleys may still float, 
amongst “slimy things which crawl with legs 
upon a slimy sea.” 


If the Zoological Society’s Exposition suc- 
ceeds in its intended activities it will discover 
creatures and unravel life-histories as wonder- 
ful and strange as any of these fantasies of 
man’s imagination. 

The Arcturus, when she sails, will be the 
strangest looking craft ever to leave New York 
harbor. . She will have a movable bow-sprit 
or railed platform which can be lowered to 
within a few feet of the water, and from which 
any fish or other creatures floating in the path 
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THE. ARCEURUS 
From a photograph by William Beebe. 


of the vessel can be harpooned or netted by a 
man on watch. She will have a runway with 
a hand-rail all the way around the outside of 


the hull, which will give access to any part of. 


the length of the ship’s side. Large search- 
lights, crow’s nests near the very tips of the 
masts and the best of marine glasses will be 
in constant use to discover any interesting crea- 
tures within vision. There will be diving ap- 
paratus for work and study at shallow depths 
on submerged platforms in mid-ocean; numer- 
ous aquariums, tanks and wells for live fish 
and monsters of the deep will be employed; a 
dark room is to be built for the study of lumi- 
nescence in deep-sea fishes, and all the equip- 
ment which science can devise will be brought 
into play to capture those weird forms of deep 
sea life of which comparatively little is known. 


Most of the luminous fishes live at great 
depths, in a region of perpetual silence and total 
darkness, too profound to be affected by cur- 
rents and where the unvarying temperature is 
only slightly above the freezing point. Some 
of these creatures, however, that do not inhabit 
the actual abysses, are known to rise nearer 
the surface at night, so nocturnal activities 
aboard the Arcturus will probably be almost 
equal to those of daylight hours. Dredging, 
trawling, and the use of baited traps after dark 
may be the means of securing hitherto unknown 
forms of life. 


One of the objects of particular interest will 
be the attempt to secure specimens of the giant 
squid, those monsters of the deep which so far 
are only known through the remains found in 
the stomachs of great cetaceans. Authenticated 
measurements of tentacles of some of these 


fragmentary giants prove that they must have 
a spread of eighty feet or more, and if the ex- 
pedition is so fortunate as to encounter a living 
one, the excitement promises to be prodigious. 
The occasional visits of these unbelievable mon- 
sters to the surface have doubtless been the 
basis for those tales of sea-serpents which have 
enlivened marine literature of all ages. The 
appearance of thirty or forty feet of writhing 
tentacle, the rest of the animal being submerged, 


would surely be sufficiently startling and en- 


couraging to the imagination. 

A powerful wireless set will be installed on 
the ship and weekly reports, describing the 
adventures of the expedition, will be sent out. 
The most complete records will be kept by 
means of motion pictures, paintings and photo- 
graphs, as well as by written descriptions and 
accounts. Casts and models of the most delicate 
and perishable animals will be made, and every 
effort is to be directed toward, obtaining infor- 
mation as to the habits of various fishes,—a 
field of study which has been hardly touched 
as yet. 


The extent of the Sargasso Sea varies in 
accordance with wind and current, so that some 
cruising about will be necessary in order to 
determine the most favorable spot for locating 
the floating island, but intensive work will be 
carried on all the time. Between the extremes 
of giant cetaceans and microscopic plankton, 
there will be enough material for study to oc- 
cupy every moment of the six months which it 
is proposed to spend on this deep-sea expedition. 

Full details of the preparations, together 
with the staff and schedule will be given in the 
next number of the Bulletin. 
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DRe-CUTHBERYT- CHRISTY Ss AFRICAN 
? BOOK 


Of the round dozen or so of good books on 
Africa and its animal life that have appeared 
during the past eighteen months, Dr. Christy’s 
“Big Game and Pygmies” must at once be ac- 
corded a place in the front rank. After his 
seventeen years of work, exploration and study 
in the great rain forest and the surrounding 
bush country of equatorial Africa, Dr. Christy 
has given us an exposition of the wonderful wild 
life of that region that quickly challenges ad- 
miration. His studies of the whole group of 
small buffaloes, okapi, bongo, giant forest hog, 
bush elephants, forest elephants and other im- 
portant but little known species, make his 
volume absolutely indispensable in every library 
or collection of books that even aspires to reveal 
the mammalian fauna of Africa. 


In the fine article by Dr. Christy in this issue 
of the Bulletin, the reader will find a very illu- 
minating exposition of the bush country and the 
forest, both of which are differentiated more 
sharply and clearly than we ever before have 
seen in a book. The illustrations are reproduc- 
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tions from plates that appear in the author’s 
book, by permission of the publishers, Mac- 
millan & Co., New York and London. W.T'.H. 


A FINE AFRICAN BOOK BY A GAME 
PROTECTOR* 


So far as I can recall, Mr. A. Blayney Per- 
cival, late of the Kenya Colony Game Depart- 
ment, is the first real sure-enough, practical 
game warden to write a large book about his 
four-footed wards, their manners, and their 
troubles. His “Game Ranger's Note Book” is 
an undeniably fine and valuable contribution to 
the cause of game protection in Africa, and to 
the lore of African big game. 

The author is a shrewd and careful observer, 
and a diligent recorder. If you doubt it, look 
for five minutes at his chapter entitled, “The 
Zebra: A Problem.” Look, also, for the latest 
news about the giraffe situation, the status of 
the African elephants in Kenya Province, the 
buffalo, leopard, lion, and the big. antelopes. 

Mr. Percival and Captain Cauldwell were 
allies in the protection of Kenya big game, and 
both of them conspicuously made good. The 
volume is adequately illustrated, mapped and 
indexed. 


THE ZOOLOGICAL PARK’S TWENTY- 
FIFTH ANNIVERSARY 

On the night of November 8th, the officers 
and employees of the Zoological Park force as- 
sembled at the Boat House Restaurant, and at 
an excellent dinner furnished by the Zoological 
Society quietly celebrated the 25th anniversary 
of the birth of the Zoological Park, on Novem- 
ber 8, 1899. It was strictly a family affair, of 
the 165 employees. The only guests present 
were Mr. Madison Grant, Chairman of the 
Executive Committee, to whom was presented 
a handsome loving cup, and Director William T. 
Hornaday, who received a gold watch. 


The loyalty of the Force to the Zoological 
Park, and the deep interest of the Zoological 
Society in the welfare of the members of the 
Force, were strongly emphasized. 


Frogs Delay Storks——The storks of eastern Prus- 
sia have as yet given no indication of starting their 
regular southern migration, and the time of their 
customary departure is well past. 

The abundance of frogs along the shores of the 
Baltic is given as the reason for the strange behavior 
of the birds.—Herald-Tribune (New York). 

* 4 Game Rangers Note Book. By A. Blayney 
Percival. Edited by E. D. Cuming. 8vo, pp. 374. | 
George H. Doran Co., New York. 36. 
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NEW BOOKS BY ZOOLOGISTS 


Members of the Society will be interested in 
two books recently issued by Charles Scribner's 
Sons, written by men of this Society. 


In their diverse fields, both writers have de- 
voted prodigious labor and thought to the pro- 
duction of the works which from time to time 
have appeared under their names; a wholesome 
example to the generations coming along, and a 
standard of excellence to others in the same 
fields. 

The titles of these new books are: 

Impressions OF GrEAT NATURALISTS 
By Henry Fairfield Osborn 


TaLtes From Nature’s WoONDERLANDS 
By William T. Hornaday 


Maternal Instinct:—There was a time when 
Gabong, our female orang-utan was so docile 
that she could be taken from her cage and turned 
loose to romp with children—without a worry 
on our part. All this has changed. While 
Gabong is now approaching the dignity of close 
to a hundred pounds in weight, it is not her size 
that has terminated her romps outside the cage. 
We have had considerably larger orangs than 
this, which were uniformly docile. Nor is 
Gabong’s temper undergoing a change. The 
trouble was produced by the introduction of two 
young orangs to share her cage. She imme- 
diately adopted these babies and developed such 
intense solicitude for their welfare that she 
refused to leave the cage without them. At any 
sudden noise in the building Gabong grabs one 
or both of the youngsters and hugs them to her. 
If the keeper makes any attempt to fondle one 
of the baby orangs it is snatched away by Ga- 
bong. To attempt to remove them from the 
cage produces a furore and as Gabong outwits 
all attempts to entice her from the cage, we 
have no “tame” orang-utan to romp with the 
kiddies, as in former years. 


A RARE SPECIMEN 


From “The Value Mark,’ New York City, 
October, 1924 


“A number of college students, guided by a 
professor of ornithology, were wandering 
through the Bronx Zoo. 


“The professor, drawing upon his fund of 
knowledge, explained the dominating character- 
istics of the various birds they passed. The 
students made notes. Finally the professor 
called attention to some native birds in the 
nearby shrubbery and commented upon their 
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habits. A park attendant joined the company 
and after listening for awhile, pleasantly inter- 
rupted the professor and said: ‘I think you're 
wrong about that, Professor. I’ve been watch- 
ing those birds for a month.’ Then he explain- 
ed why he thought the professor was wrong. 


“The professor thanked him and then turning 
to the students said: ‘I believe our friend here 
is right and I am wrong. What I told you was 
the best information I had been able to acquire 
from intensive reading, but even the best we get 
is never 100% authentic. No one knows all 
there is to know about any subject and the only 
way we can ever get at the real facts, if we 
can at all, is by reading, careful observation 
and straight thinking.’ 

“Then he shook hands with the attendant and 
thanked him for adding to his sum of knowl- 
edge. 

“This college professor was a big man, bigger 
even than the letters after his name indicated.” 


PORCUPINES ANNOY RAILROAD 


Sewarp, Alaska, Oct. 5 (By The Associated 
Press) (By Mail).—The government’s Alaska 
Railroad has to fight porcupines. Rubber in 
any form is to the porcupine what waste paper 
and rubbish are to the American goat, popular 
for lunching purposes, and the railroad officials 
have ordered rubber hose in pumping stations 
and all rubber fixtures to be hung on _ high 


poles—The Tribune, N. Y. 


Something About Bees :—That bees are color 
blind and that they learn their way about by 
experience rather than by instinct is the con- 
clusion reached by Profs. S. F. Frisch and 
Lothar Tirala, German biologists. These in- 
vestigators have shown that to the bee red and 
black look alike, orange and yellow look the 
same as green, and that there is no difference 
in the appearance of blue, violet and purple, 
says the Detroit News. 


It was also discovered that the mysterious 
guiding influence by which the bee is brought 
back to its hive is nothing more than experience. 
It has long been known that bees find their 
way home sooner the longer they have lived in 
their hive. To test this common-sense view, bees 
were put to sleep by ether, taken to a new hive 
and moved some twelve yards away. None of 
them could find their way back to the hive until 
the third day afterward, when 30 per cent. got 
home. By the eighth day, however, 90 per cent. 
of them had learned to find their way back to 
the hive—The Sun, New York. 
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MOUNTED GROUPS IN 
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THE WHITE 
RHINOCEROS 


Rhinoceros simus 
(Zululand) 


These huge animals 
have become so_ scarce 
that they are now con- 
fined to only two or three 
very limited areas in 
Africa, and it is incum- 
bent on the various Gov- 
ernments to prevent the 
extinction of this remark- 
able species. 


THE NATAL MUSEUM, 


PIETERMARITZBERG, S. AFRICA 


Dr. Ernest Warren, Director; F. Trescuner, Tazidermist. 


Text and illustrations from an official publication issued by the Museum. 


“THE pictorial cards accompanying this leaflet 
are reproductions of photographs of natu- 
ral groups of mammals set up in the Natal 

Museum. ‘The specimens are mounted in char- 

acteristic attitudes and are arranged amidst sur- 

roundings which represent as closely as possible 


THE SABLE 
ANTELOPE 


Hippotragus niger 
(Rhodesia) 


These noble and won- 
derfully graceful Ante- 
lopes must be more ade- 
quately protected, or they 
will shortly be extermin- - 
ated by the insatiable 
blood-lust of hunters, 
settlers and natives. 


the special habitat of the species. Actual rocks 
and soil were used for the groundwork in all the 
groups; and for the vegetation, indigenous 
grasses, dried shrubs and small trees were em- 
ployed, with the natural green color of the foli- 
age restored by color-spray. 
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The African fauna is in imminent danger 
of extinction over various extensive regions, 
owing to the increase in the occupation of 
the land, the arming of the native popula- 
tions, excessive commercial exploitation in 
ivory and hides, and lastly, the insatiable 
lust for killing by settlers and others, as- 
sisted by modern deadly weapons and rapid 
motor transport. In any sport which pro- 
fesses to rise above the level of mere butch- 
ery the hunted must have a_ reasonable 
chance of escape, and what chance, it may 
be asked, have these charming and defence- 
less creatures against the modern rifle, the 
motor car and possibly the aeroplane, com- 
bined maybe with crowds of shouting native- 
beaters driving them in a terrified condition 
from every foot of cover. It is even the 
same with the larger mammals, such as the 
elephant, they have no chance against 
modern equipment. The valiant men who 
perform these deeds sometimes go so far as 
to photograph mortally wounded elephants 
and other mammals while endeavoring to 


AFRICAN LION AND LIONESS 
Felis leo 
From North Rhodesia. 


THE MOUNTAIN ZEBRA 
Equus zebra (Cape Province) 


This fine species of Zebra is now restricted to 
one or two small herds in the Cape Province, and 
stringent protection will be necessary to avert ex- 
tinction. 

rise or escape, and these sickening pictures 
are published in illustrated journals, or 
filmed for the edification of old and young. 
Why do editors thus sully their pages, or 
cinema proprietors disfigure their screens, 
without a word of dissent? 

It may be confidently asserted that in 
very many extensive regions the wonderful 
African fauna, which is the richest in the 
world, cannot possibly survive another 20 
years unless international legislation for its 
protection is instituted. It is essential that 
new regulations should be formulated which 
will act more efficiently and more generally 
than any existing game-laws. 

The wanton and unnecessary destruction 
of Nature by modern civilization is an in- 
creasing evil, but it is good to note that such 
deeds as the slaughter of the Elk by the aid 
of aeroplane, and the wholesale butchery of 
the fascinating Emperor Penguin for the 


Ao REY AO A kU MBO? 


The time is not far off when the height of the great “Jumbo,” probably in his time the biggest elephant in V_, 
tivity, will be equalled by our African elephant ‘‘Karto um.’’ At the rate of his present development, he bids 
fair to approach Jumbo’s height, and if he behaves himself he may exceed it. This restless pachyderm meditates 
during his daylight hours on what he can do next to pass away the time. The skill of Mr. Merkel and his force have 
curbed this refractory animal’s ambitious attempts to raze the fences of his corral, so that like Alexander he has 
become sad for the lack of fresh worlds to conquer. The Macedonian displayed astonishing ability in his short 
career, but as a master of craft and ingenuity in execu tion, this monster from the African forests is in a class 
of his own. 


Photograph by Elwin R. Sanborn. 
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sake of a little oil, have not been accepted as 
legitimate actions by the Governments con- 
cerned. Also, it is being realized more gener- 
ally that the wearing of wild-bird plumes is 
either a mark of ignorance, or a brand of crude 
indifference to the sufferings of the brightest 
feathered gems of the world. Surely all women 
must admit that for the sake of a temporary 
adornment it is not worth while that the most 
beautiful birds of the earth, which in many ways 
are the most perfectly organized of all living 
beings, should be blotted out of existence by the 
rapacious plume-hunter and the wild-bird 
feather trade. Behind every egret and other 
wild-bird plume in a shop window, picture a 
bird’s nest filled with helpless, starving nest- 
lings, and too often the mental picture would 
accurately represent the naked truth. 


Without a changed attitude in the treatment 
of wild-life the African fauna is doomed in the 
near future, and the same may be said about the 
fauna of most countries. For example, the in- 
tensely interesting indigenous fauna of Aus- 
tralia is dwindling at an alarming rate, also, the 
destruction of whales, seals and other marine 
mammals is proceeding in such a ruthless and 
wholesale manner that it is certain that many 
valuable species will be shortly exterminated, 
unless some stringent international regulations 
are brought into force with the least possible 
delay. 


For any reform to be really effective it is 
essential that in the education of the rising gen- 
eration a greater appreciation for living things 
should be instilled. It is melancholy that so 
many parents consider a shot-gun as the most 
suitable present for a small boy, and if he can 
encompass the death of a little bird or timid 
buck the deed is proclaimed. This change in 
the education of the young is a fundamental 
necessity, if the world is to be saved from be- 
coming a uniform and weary repetition of mech- 
anical appliances and agricultural crops. 


Under present conditions species are rapidly 
dying out; the Quagga and Blaubok formerly 
abundant are now extinct, while the Bontebok, 
Mountain Zebra, Giraffe, White Rhinoceros and 
the southern form of the African Elephant are 
quickly approaching the same condition. 

With the increased cultivation of the land it 
has become imperative, if the fauna is to be 
saved, that the various Government Administra- 
tions in Africa should set aside suitable tracts 
of country of adequate extent as inviolable sanc- 
tuaries for the indigenous fauna. 

It is incongruous in the extreme that beauti- 
ful creatures like the Sable Antelope, the Lesser 
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Kudu, the Inyala, and the Gemsbuck, and the 
extraordinary animals such as the Giraffe, 
African Elephant and Whales, the result of 
aeons of evolutionary changes, should be blotted 
out of existence to satisfy a crude craving for 
slaughter or for some fancied temporary ad- 
vantage or passing pecuniary gain. 


The extinction by man of almost any natural 
species must be regarded as an esthetic crime, 
while scientifically it is to be deplored as a 
most serious blunder, since the possible future 
uses to mankind of a natural species cannot be 
foreseen. It must be stated with emphasis that 
generally speaking the extinction of any natural 
species of animal or plant is a blank loss to the 
world which can never be rectified. 


REPTILE PETS 


By Raymonp L. Drrmars. 


N an extensive collection like that of the 

Zoological Park there is a considerable num- 

ber of very tame animals. Some of these 
display enough individuality to make them 
quite prominent among specimens of the same 
species they represent and in some instances 
render them general favorites among a whole 
series of specimens. Every building in the 
Park has its “star” animals from the keeper’s 
point of view. These are not always the rarer 
types, but animals that are particularly friend- 
ly, intelligent, droll in actions or veterans in 
captivity. As an instance we would mention 
the Small Mammal House, a building containing 
an elaborate series of varied forms, many of 
great rarity. In the opinion of the keepers the 
most interesting animal in that building is a 
common woodchuck, which is so tame that it 
is at perfect liberty a great part of the time 
and even wanders out over the lawns in search 
of papers to line its nest. 


As a rule we have requested the keepers not 
to select pets among the larger animals. This 
is from no fear that favorites will receive spe- 
cial care while others will be indifferently pro- 
vided. We have never noted this inclination 
among our men. We are prompted to discour- 
age the selection of pets from fear of treachery 
on the animals’ part. This has been illustrated 
in several instances. The greater number of 
injuries among our keepers have resulted from 
undue confidence with “pet” animals of short 
and uncertain temper. But these conditions 
have by no means eliminated the selection of 
general favorites among the larger carnivores 
and the hoofed animals, although it is among 
our smaller specimens that actual pets may be 


A YOUTHFUL STUDENT WHO IS NOT AFRAID OF SNAKES 


A very docile boa is giving a practical demonstration that it rather likes its enviable position and does not object 
to petting. 


As a rule the boas become tractable and rarely are dangerous. It is this type of snake that is 
most sought by “‘snake charmers” of the circus. The pythons usually are quite the reverse in temper and often 
yield to the inclination to constrict, in which cases the handler comes off second best if the snake is large and 

help is tardy. The constricting power of a python or boa is almost beyond belief. 


Photograph by Elwin R. Sanborn. 
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observed. It is the purpose of this article to 
illustrate the possibilities of taming the more 
eccentric kinds—the reptiles. 


It is possible that our average visitor would 
consider the Reptile House the very last place 
in which to observe tame specimens, but 
those who have sympathetically noted this col- 
lection have often remarked about the varied 
series of our reptilian pets. One, of course, is 
of world-wide fame. This is Buster, the three- 
hundred pound tortoise from the Galapagos 
Islands, on exhibition in the Park over twenty 
years and figured in illustrated magazine 
and newspaper articles of North and South 
America, England, continental Europe, Asia, 
South Africa and Australia. Buster is a favo- 
rite of the children and may be driven around 
the Park paths by the simple method of sitting 
on his broad back and with an apple on the 
end of a long stick, pointing this to the right 
or left, or straight ahead—or wherever the 
driver wishes to go. The great tortoise will 
slowly follow the guiding apple held a foot 
or so in front of his nose, and being of leisurely 
gait and disposition is quite content to stalk 
the dainty with full assurance he will ulti- 
mately get it. 


Alligators are not usually credited with any- 
thing but an extremely dull mentality, yet our 
family of big saurians immediately respond to 
the keeper’s call, swim over to his side of the 
rail and, in a row, with widely opened mouths 
await dinner. ‘Two of these creatures in par- 
ticular can always be relied upon to immediately 
answer the call. One was hatched from an egg 
in the Reptile House twenty-four years ago. 
He weighed less than two ounces at the time 
of breaking through the shell—October 20, 
1900—and his present weight is close to two 
hundred pounds. The other was in the writer's 
possession seven years before the opening of 
the Park, nearly twenty-five years ago, which 
places this veteran’s life in captivity at ap- 
proximately thirty-two years. 


Our oldest alligator, however, does not hold 
our best record for long life in captivity. This 
goes to a specimen of the common spotted turtle, 
which has been a captive over forty-one years 
and is still thriving. It was found on a farm 
near White Plains in March, 1883, by the 
owner, Mr. Henry Welch. It was kept as a 
pet by Mrs. Welch until her death in 1922. This 
little turtle had free run of the house, but to- 
wards evening always returned to a certain 
corner where it retired under a cloth to sleep. 
It was presented to the Society in 1923 by Mr. 
H. B. Welch of 128 Waverly Place, New York 
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City. It is active and feeds with lively appe- 
tite, but the bold yellow bars on the head and 
round spots on the shell, usually vivid with the 
species, are pale—almost white—a condition 
produced either by captivity or age, but prob- 
ably the latter. This interesting specimen is 
absolutely confiding, exhibiting no indication of 
fear or restraint when handled. 


We consider the tortoises and turtles as 
markedly higher, mentally, than any of the 
other reptilian groups. A number of the tor- 
toises trudge after the keepers as they rake 
the yards and while we realize that these actions 
are largely prompted by appetite, their alert 
demeanor and the interest displayed produces 
responsive feeling on the part of the observer. 


We have had several interesting pets among 
the larger lizards. It is among these creatures, 
however, that the mental response of individuals 
of the same species is at great variance. Some 
are excessively timid, do not feed well and are 
delicate as captives, others are bold and savage, 
while a few take kindly to captivity at once, 
are fearless, although gentle and become re- 
markably tame. We remember one pet lizard 
that was particularly noteworthy. It was with 
us about twelve years, which is probably close 
to the natural life span of one of its kind. This 
was a South American tegu, representing a 
large, powerful and savage species, in fact at- 
taining a length of about 3 feet. The tegus 
are carnivorous lizards, which attack small 
mammals and quickly tear them to pieces, either 
by violently shaking them or holding them with 
their feet and employing their keen teeth. We 
exhibit these lizards in big sandy yards and 
as a rule must use some care in going among 
them, as some of them will rush at the keepers 
ane snap at their feet. They can inflict a severe 

ite. | 


In a batch of tegus fresh from South America 
was a particularly handsome specimen which 
failed to rush across the yard when liberated. 
We thought for a moment that it was injured, 
but it finally walked off in leisurely fashion. 
The keepers were soon particularly interested 
in this fearless specimen, which demonstrated 
no thrash of tail or threat with gaping jaws so 
frequent among its cagemates, and in a short 
time found that it would come to the feeding 
pan (filled with scraps of beef) and take meat 
offered to it from the end of a stick. The savage 
cagemates would rush to the pan, seize a mouth- 
ful of meat and dash behind the keeper, swal- 
lowing the meat on the run and darting in 
from another direction. This specimen was 
soon taking bits of meat from the men’s fingers. 
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After a few months it was so tame that it could 
be picked up and carried about on one’s fore- 
-arm. It was nervous when restrained, but 
never attempted to bite. As an illustration of 
individual variation this lizard was of great 
interest. It was handled by hundreds of high 


school students, and owing to the marked con- 
trast between its gentle habits and the savage 
nature of the other tegus, was regarded as the 


four to six feet. 


star pet ot the reptile collection for several 
years. 


Another illustration of individuality related 
to a large iguana, quartered in a yard with about 
a dozen others. The iguana is another big 
South American lizard, attaining a length of 
They are timid as a rule, per- 
mitting little familiarity even after years in 
captivity. When restrained they fiercely bite 
and scratch with long, sharp claws. While the 
other iguanas would warily stand off as the 
keeper entered the yard with fruit, the specimen 
under consideration would run over to the man, 
climb up to his shoulder and eagerly await feed- 
ing by hand. This extreme docility was noted 
soon after its arrival, although it was captured 
wild with a number of others. 


A tame serpent is always of interest to our 
visitors, particularly classes of children study- 
ing reptiles. Snakes are easily tamed and we 
think that there are few among the snakes in 
the Reptile House that could not, through care- 
ful handling be rendered quite docile—exclud- 


A SPOTTED TURTLE FORTY-ONE YEARS OLD 


The exceeding friendliness of this strange pet is quite apparent. 


It awkwardly walked along trying to reach the 


morsel of fruit extended toward it and when placed on the table, without showing the slightest timidity, ate freely 
of the banana, devouring the entire piece. : 


Photograph by Elwin R. Sanborn. 
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ing of course the savage cobras and most of the 
vipers. There are, however, certain snakes, 
owing to attractive form, brilliant coloration 
and moderate size that have been generally 
selected as pets, and the favorites from a con- 
siderable batch of their kind are those of the 


brightest colors. 


In a series of a dozen king snakes arriving 
from the South, will be one or two of especially 
striking markings. It was one like this, blue- 
black, with broad gold rings, like bracelets, that 
was selected by Head-keeper Toomey as a pet. 
It would be difficult to estimate how many peo- 
ple have handled this snake, which will good- 
naturedly submit to the varied maulings which 
result from being passed from one to another in 
a crowd not versed in reptile handling. He has 
gone the rounds among delegates of conven- 
tions, has been handled by royalty, famous 
statesmen, visiting Indians, and been passed 
back and forth among classes of school children. 


We have received numbers of letters offering 
to buy this specimen as a pet, and have kept a 
man in Florida busy supplying specimens as 
near like it as possible—for most king snakes 
become quite as gentle as this one. 


Another interesting serpent pet that has re- 
ceived nearly as much attention is a five-foot, 
lustrous, pitch-black gopher snake, which 
hatched from an egg in the writer’s photo- 
graphic laboratory at Scarsdale, nine years ago. 
The writer was filming the hatching of a litter 
of serpents at the time and this little fellow 
crawled out at 2 A. M.. The other members of 
the litter were presented to friends and this one 
turned over to Mr. Toomey. At the time of hatch- 
ing, the little gopher snake was seven inches 
long. The head-keeper’s success is well illus- 
trated by the present specimen and we are 


KEEPER TOOMEY HANDLES HIS CHARGES WITH TEMERITY 


In the lower picture are three large boa constrictors and a rainbow boa. 
Occasionally, the latter species are a trifle peevish and bite recklessly. 


snakes. 


The upper is a collection of pine and chicken 
Affection among snakes is an unknown 


quantity. Skill in handling and deliberateness of movement soothe the reptiles to a state of passivity. 
Photograph by Elwin R. Sanborn. 
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noting with interest the longevity of this gopher 
snake in captivity. 

At the present time the largest tame serpent 
on exhibition is an Indian Rock Python, about 
twelve feet long. This attractively marked 
creature has been a pet in the true sense of the 
word. It was originally purchased by a dancer 
about ten years ago, and was then approxi- 
mately four feet long. It toured the theatrical 
circuits of the United States and stopped be- 
tween times at numerous boarding houses, nest- 
ling among blankets in a flat trunk. It slowly 
grew and to such proportions that the owner’s 
dances were changed to conform to the snake’s 
size, and finally the dancer—of rather slight 
physique—found it a staggering job to perform 
with the husky python in any form of manoeu- 
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ver. The snake was regarded with great affec- 
tion, had outgrown several trunks and was 
finally retired to a theatrical hotel, where it 
flourished under the care of friends while the 
owner was traveling and demonstrating a new 
form of dance without serpentine assistance. 
The big python lived in the hotel for more 
than a year to the blissful ignorancé of all 
guests but those engaged in the friendly con- 
spiracy of giving it proper attention. Under 
these conditions we purchased it and when our 
keepers called for the specimen they found it 
basking on the carpeted floor of a large room, 
at perfect liberty. This snake appears to en- 
joy and in a mild way to demand attention. It 
will crawl out of the cage and over the shoulders 
of the keepers and is so gentle that a child 
could guide it. : 


BARN OWLS WITH THEIR WHOLE FUTURE. BEFORE THEM 
Because that is where most of them build their nests, this species is obliged to face the world with so common- 


place a prefix as “barn.” 
top of a big brick chimney. 


In this instance, these strange looking waifs first saw the light of day through the 
They were rescued by a friendly contractor who was about to raze the structure 


to which their strange birthplace was attached. 


Photograph by 


KILLING PREDATORY ANIMALS 
U. 8S. Department of Agriculture 


“The estimate that the average annual dam- 
age to livestock and game amounts to $50 for 
each coyote and bobcat and $1,000 for each 
wolf and mountain lion, has received very gen- 


Elwin R. Sanborn. 


eral acceptance,’ said Dr. W. B. Bell, Assistant 
Biologist of the United States Department of 
Agriculture, before the recent meeting of the 
American Society of Mammalogists, at Boston, 
Mass. In spite of the overwhelming evidence 
of damage done to the farmer and stockman and 
to the public in general through such depreda- 
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tions there are still some who contend that the 
fight to control these predatory animals by 
trap, gun, and poison should be discontinued or 
at least abated. 


That many of these destructive predatory 
animals are partly beneficial is not denied by 
the Department of Agriculture. The records 
maintained by the Biological Survey show that 
bobcats, lynxes, and coyotes destroy many un- 
desirable rodents, but in settled countries these 
predatory animals, with wolves and mountain 
lions, have learned to take domestic stock to 
such an extent that the losses are not to be 
tolerated. 


Government hunters and scientists have made 
investigations of the food habits of these prin- 
cipal predatory animals by examination of the 
content of their stomachs, and the results show 
a decided taste on their part for domestic stock 
and for valuable game and birds. ‘‘In the case 
of the bobcat,” says Dr. Bell, “it may be noted 
that of 3,990 items listed in a table showing a 
summary of the results of stomach examina- 
tions, 677 were meat of domesticated animals; 
687 were of game animals, game birds, or other 
birds ; 2,049 were of rodents; and 577 of various 
miscellaneous and relatively unessential ma- 
terials, the largest number being bait employed 
in taking the animals. Sheep and goats were 
the favorites among the domestic animals on 
the menu of the bobcat, and poultry seemed to 
be second preference. Not a great deal of in- 
formation was obtained on the Canada lynx, as 
only 80 examinations were made. In these 
cases evidence was found that 10 animals had 
been feeding on meat of domestic animals, most- 
ly sheep, goats, and poultry. A number had 
eaten game animals and birds, and several had 


killed rabbits. 


“More evidence has been obtained on the 
coyote than on any of.the others. Of 36,989 
items found in stomachs, 12,478 were parts of 
domestic animals, with sheep and goats strongly 
in the lead, beef second, and horses third, fol- 
lowed by poultry and pork. The coyote also 
destroys large numbers of grouse, as indicated 
by 1,268 items in the list. Evidence also was 
found that they have destroyed numbers of mis- 
cellaneous birds, deer, elk, and antelope. It 
must be said, however, that the coyote does 
destroy numbers of rodents, particularly rab- 
bits, though the number of rodents found in the 
examinations was less than that of domesticated 
animals and poultry. 


“The timber wolf depends almost entirely for 
his diet, according to the investigations, upon 
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meat grown by the farmer and ranchman. Out 
of 549 instances cited, 457 showed that domestic 
animals, chiefly cattle, had been fed upon. In 
addition, it was found that the wolves destroyed 
deer, antelope, and elk. Very few rabbits or 
other rodents were found in their stomachs. 


“A table compiled on the food preferences of 
the mountain lion shows that it has a good ap- 
petite for beef and venison, the numbers run- 
ning cattle first, deer second, and horses third, 
although these animals have long been thought 
to care more for horse meat than any other. It 
seems that they kill some pigs and wild game 
but seldom pay attention to rodents. 


“In carrying on its campaigns with various 
States for the control or eradication of preda- 
tory animals in livestock producing regions, the 
Department of. Agriculture has recognized that 
modern economic conditions make it necessary 
that livestock be produced at the minimum cost 
and, therefore, that all losses be cut down as 
far as possible. 


“Game birds and animals are now recognized 
as a real financial and food asset of the country, 
as well as having other values. It is known 
that one of the greatest checks upon the develop- 
ment of this wild life is the predatory animal. 
In many regions where campaigns have been 
conducted against bobcats, coyotes, wolves, and 
mountain lions, game has increased noticeably. 


“Because of the modern methods used in con- 
trolling destructive rodents, it is no longer ne- 
cessary to preserve the predatory animals in 
order to keep down these other pests. Preda- 
tory animals do not prevent the occurrence of 
rodents in seriously destructive numbers, and 
the cost of poisoning and trapping these small 
animals is much less than the loss occasioned by 
the predatory animals. As a result of these 
campaigns against rodents and predatory ani- 
mals enormous areas of land are today being 
more profitably utilized in the production of 
crops and livestock.” 


SWARM OF BEES AT SEA 


Wasuineton, Nov. 3.—The American steam- 
ship West Nomentum, which sends weather ob- 
servations to the United States Weather Bureau 
at regular intervals, has reported a swarm of 
bees settled on one of its booms in front of the 
bridge on a recent trip from Yokohama to Port- 
land, Ore. Captain L. Oetting said the bees 
remained for several hours. He has no idea 
where they came from or where they went.—The 
American, N. Y. 


SINGER MIDGETS IN THE ZOOLOGICAL PARK 


A page from the land of “‘Lilliput,’’ with Mr. C. C. Egan of Keith’s Fordham Theatre in the character of the im- 

mortal Swift’s Lemuel Gulliver. Beside our big male Nubian Giraffe, how astonishingly like the tiny people 

created by Swift in the land of Gulliver! These charming little people enjoyed a very happy afternoon in the Park 
on May 15, 1924. 


Photograph by Elwin R. Sanborn. 
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FROZEN SIBERIAN MAMMOTHS. (ELEPHAS PRIMIGENIUS)’ 


Some Facts Concerning Their Discovery, Expeditions to Their Primeval Burial Grounds, 
Zoological Status and the Romance and Commerce in Their Ivory 


By Hersert Lane 


Associate Curator, African Mammals, American Museum of Natural History, New York. 
Fellow, New York Zoological Society. 


Part I.—Expeditions. 


ENTURIES ago rumors of the discovery 
in northeastern Asia of great curved tusks 
of ivory persistently drifted into Western 

Europe. Could it be true that animals appar- 


ently surpassing an elephant in size lived on the 
Did it 


bleak tundra of northeastern Siberia? 
not sound like a fairy story that such gigantic 
beasts burrowed and lived underground some- 
what like our tiny moles? 


Ides, the famous Dutch traveler and ambas- 
sador to China, seems to have been the earliest 
to gather first-hand information. On travers- 
ing northern Siberia between the years 1692 
and 1695 he learned that many of the Yakuts, 
Tunguses, and Ostyaks, steadfastly believed 
that these huge monsters spent their lives deep 
underground, moving about easily in spacious 
tunnels even though the earth was thoroughly 
frozen. Should they become particularly active 
the whole ground might rise above them, caving 
in later as they passed on. But let the ‘“ma- 
monts” or “ground-dwellers” come to the sur- 
face and breathe the warm air, they instantly 
died.” 

This is not so strange a story when we con- 
sider that actual circumstances helped 
strengthen native belief. At certain places in 


1The photographs and some of the data in this article 
have been kindly contributed by Dr. E. W. Pfizenmayer, 
Curator, Natural History Museum, Stuttgart. Formerly: As- 
sistant, Petrograd Zoological Museum; Member of the Bere- 
sovka Mammoth Expedition; Leader of the Sangajurach 
Mammoth Expedition. : ; 

2Ides, Isbrand, 1704, Dreyjarige Reize naar China, Am- 
Sterdam, p. 31. 


Siberia, after the melting of the snow, plenty 
of bones of what later came to be called the 
mammoth were lying about the surface or stick- 
ing up from the ground. Here and there after 
the thawing and slipping of portions of steep 
river banks the more or less complete remains 
of these proboscideans had been exposed to view 
in the very sites where inadvertently they might 
have reached the fateful daylight. At other 
times one of these frozen giants was discovered 
at a point the natives imagined to be the end 
of the mammoth’s diggings. 


It is with amusement that we turn to the many 
heated, rather sprightly controversies that cen- 
tered about the early finds in Europe of certain 
fossil bones of enormous proportions. Did they 
belong to giants? Certainly the few pieces 
available showed a more striking resemblance 
to those of man than to any other quadruped 
they could then be compared with. In Switzer- 
land, after unearthing in 1577 some of these 
huge bones, the city elders of Lucerne desired 
to express pride in what they were pleased to 
consider their giant ancestor.. After many en- 
thusiastic comments they decided to figure him 
as bearer of the town escutcheon. More remu- 
nerative proved the resurrection of the sup- 
posedly nineteen foot tall Cimbrian king, Teuto- 
bochus, in 1613, near Montrigaud (Drome), in 
southeastern France. The astute surgeon 
Mazurier arranged a traveling show, making 
the curious crowds pay for the pleasure of view- 
ing the relics. | 


After parts of skulls, molars, and tusks had 
finally been obtained there was of course no 
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question as to their belonging to some kind of 
elephant. Cuvier, who was the founder of the 
Department of Paleontology in the Paris Mu- 
seum, was the first to recognize that these gigan- 
tic bones exhumed in Western and Central 
Europe and the frozen remains in northeast- 
ern Siberia belonged to the same kind of ani- 
mal, the extinct mammoth Elephas primigenius. 


There was naturally a keen desire on the 
part of the more enlightened to recover for sci- 
entific purposes at least one of the ice-mummies, 
soft parts and all. As-early as 1722 Peter the 
Great of Russia gave orders to that effect to 
the governor of Siberia. From time to time 
quantities of bones collected apparently at ran- 
dom were sent in. Small portions of the cov- 
eted quarry occasionally reached interested cen- 
ters and kept alive the yearnings for real 
success. But in the hope of securing more com- 
plete remains the Petrograd Academy of Sci- 
ence before the close of the century sent several 
expeditions into Siberia to have exceptionally 
promising finds followed up, exhumed if pos- 
sible, and transported to their zoological 
museum. 


During those early periods travel into such 
desolate, far-off regions was a slow and diffi- 
cult process and rendered even the most hope- 
ful of these enterprises uncertain. By the time 
adventurous men of science made their way 
over thousands of miles, the particular frozen 
mammoth whose quest called them into the 
howling wilderness had literally melted away. 
Exposed soft parts rapidly decayed or were 
destroyed by carnivores that often scattered the 
bones. Floods frequently carried whole por- 
tions away, or else the oncoming winter 
thwarted all further attempts at recovery. 


Not until 1806, however, came the really 
epoch-making find which solved many questions 
about this extinct form. A Tungusian fisher- 
man in 1799 had located a complete, frozen 
mammoth on the banks of the Lena River at 
the threshhold of the Polar Sea. Imbedded in 
ice, as it had been for thousands of years, its 
meat was still in such condition as to be eagerly 
devoured by polar bears, wolves, and other 
carnivores attracted from great distances. As 
time went on every warm season bared more of 
the body; only the natives contested the booty 
by securing some of the meat for their dogs 
through the following years of exposure. It 
was then that the intrepid explorer and botan- 
ist Adams happened to arrive in the neighbor- 
hood and, hearing of the famed monster, lost 


no time in reaching it. Most of the soft parts 
were gone, one limb had been carried away, and 
a native had sawed off both tusks and sold them 
for about fifty rubles. Through Adams’ energy 


and foresight practically all remaining bones 


were collected. He also took to Petrograd a 
piece of the hide with the hair in place. It was 
from the still frozen side upon which the mam- 
moth lay, and so heavy as to tax the strength 
of ten men to drag it along the shore. A large 
amount of loose, coarse hair, evidently trampled 
into the snow by feasting polar bears, was long 
enough to be considered as having formed a 
mane. 


This mounted ‘‘Adams’”” mammoth, to which 
some of the dried parts were left adhering, 
served Tilesius® as a basis for the first figure 
of a complete skeleton, which by the way, meas- 
ures nine feet eleven inches at the shoulder and 
remains even today the largest ever recovered 
from Siberia. An Indian elephant from Ceylon 
but three inches less in height weighed 8,700 
pounds. G. Cuvier soon after copied the figure 
of the Adams’ skeleton in his famous work on 
fossil bones.* Subsequently the same illustra- 
tion found its way into nearly every scientific 
text book and is still used in the eleventh edi- 
tion of the Encyclopedia Britannica. It also 
was taken as a model for the setting up of 
practically all fossil mammoths found in West- 
ern Europe. Unfortunately it was far from 
satisfactory. The missing tusks of the mam- 
moth had been replaced by combining several 
other pieces of ivory. According to later. 
authorities’ these substitutes do not correspond 
in either size, length, direction, or curvature 
with those this huge bull originally seemed to 
have carried. 


For nearly a hundred years after Adams’ 
mammoth skeleton had reached Petrograd no 
important contributions were made in this line. 
Attempts to secure the entire frozen remains of 
some of the most promising of the twenty-one 
finds recorded during this period resulted prac- 
tically in failure. They were too widely scat- 
tered over the bleakest of ice-bound solitudes, 
mostly in regions beyond the Arctic circle. 
Here nature seemed to be intent on holding on 
to one of its most fanciful creations—ice-mum- 
mies. 


Several Alaskan mammoths in a - very 
much poorer and more fragmentary state were 


$1815, Mém. Acad. Imp. Sci., St. Petersbourg, V, Pl. X. 


41821, Recherches sur les Ossemens fossiles. Nouv. Ed., 


T, Ph XI, opp. p. -204. 
5 Pfizenmayer, E. W., 1907, Ann. Dept. Smithsonian Inst. 
for 1906, Washington, p. 332. 


The steep slope where the Beresovka frozen mammoth was discovered. Masses of thawed ground slipped 
and uncovered the ice-mummy that reposed here perhaps anywhere from 12,000 to 25,000 years. 
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Portion of the trunk of the Sangajurach mammoth, 

showing essentially the same structure as those of 

living elephants. Near the lower part, to the left, a 
piece of the dense hair cover remains. 


also investigated. The great credit for the 
rapid advance of our knowledge about frozen 
mammoths, is due chiefly, however, to the extra- 


ordinary success of the three following expedi- 


tions: Herz-Pfizenmayer, on the Beresovka, a 
right tributary of the Kolyma River, Arctic 
Ocean drainage, Province of Jakutsk, 1901- 
1902; Pfizenmayer-Vollosovic, on the Sanga- 
jurach River, in the Arctic coast region opposite 
the New Siberia Islands, 1908; and Vollosovic, 
on the Liakhoff Islands, southernmost of the 


New Siberia Archipelago, Arctic Ocean, 1912- 
1913. 


The Beresovka Expedition was the first to 
profit by the rapid transportation facilities of 
the then new Trans-Siberian Railway. But 
even from Irkutsk, the last railroad station on 
their route, nearly 4,500 miles had to be cov- 
ered on foot, horseback, and sleigh to the 
Beresovka River and back. In order to con- 
tinue the work of salvage in the intense cold 
a hut had to be built over the partially exposed 
remains and stoves kept burning. After tre- 
mendous hardships and in the incredibly short 
time of ten months all that was worth while to 
be had of the mammoth was transferred to 
Petrograd. As it reached there the middle of 
February, most of it was still in frozen condi- 
tion. This was the first time that the almost 
complete skin of any fossil mammal could ke 
mounted for exhibition. Nearly all the hair 
had come off, but some of it was put back later. 
For many reasons it was found advisable to 
represent the mammoth in the position in which 
it had met its untimely death. Careful study 
of the exceptionally perfect skeleton of this 
young bull, in which but one tusk was lacking, 
brought out many points of interest. Modern 
scientific methods of collecting made possible a 
number of unique results in the study of vari- 
ous parts, such as tongue, feet, tail, stomach, 
muscles, hide, fat, blood, as well as its food. 


The Sangajurach Expedition, under the lead- 
ership of Dr. Pfizenmayer, seemed at first but 
little favored, for the greater part of the mam- 
moth had been washed downstream or destroyed 
by Arctic foxes before the party arrived. But 
some lucky cause had preserved large pieces of 
the hide of the body and limbs with complete 
hair covering in place. Even more fortunate 
was the recovery of some of the upper portions 
of the head and the nearly complete trunk. In 
the case of the Beresovka ice-mummy, the de- 
struction of these particular parts as well as 
of the back by decay and carnivores had been 
a keen disappointment to all at the time. 


The Vollosovic Expedition was financed by 
Count Stenbock-Fermor, who presented the 
results to the Paris Museum. This mammoth 
proved to be in as good condition as the Bere- 
sovka specimen and has helped to confirm and 
extend many of the researches made on the 
material from the two Russian expeditions. 


Following this the late Czar issued an impe- 
rial ukase prohibiting the exportation of any 
mammoth or parts thereof found in Russian 
territory, reinforcing a former order whereby 
all mammoth ivory and bone had to be sub- 
mitted to a committee appointed by the Petro- 
grad Academy of Science, that might retain any 
parts desired. 


The field observations and researches based 
upon the wonderfully well preserved material 
from the Beresovka and Sangajurach mammoths 
settled a number of disputed questions. Differ- 
ent phases of the life history of the fabulous 
monsters of the frozen tundra were finally 
cleared up, such as appearance, structure, size, 
habits, and even relationship. No other fossil 


Skull of the adult female 
with soft parts removed except about upper portion 


Sangajurach mammoth 


of face. Tusks of female elephants being easily 
detached, especially after a slight amount of decay, 
in this case they were not recovered. 
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type has left such remarkably complete data 
as the Siberian mammoth and to a lesser extent 
its partner, the woolly rhinoceros.° 


Part TI. 


Apart from its shaggy coat the main distinc- 
tions between the Siberian mammoth and living 
elephants were its much shorter, more massive 
body and above all its large, bulky head. The 
big skull had to furnish support to the enor- 
mous, spiraled tusks and weighty molars. 


Description of Specimens. 


As in recent elephants the tusks are variable 
in form and much smaller in the females. Their 
sockets run nearly parallel. At their point of 
emergence from the skull the tusks first diverge 
—sideward, forward, and upward—and then 
slightly converge in the general direction of the 
shoulder, with tips curved inward and down- 
ward. 


The tremendous size and peculiar shape of 
mammoth tusks have aroused many discussions. 
Was so excellent a student as Adams’ right 
when he suggested that the hooked extremities 
thereof may have been used for pulling down 
and retaining branches of lofty coniferous and 
other trees? Or is there reason to follow Pfizen- 
mayer in his explanation that some apparently 
abnormal tusks with obliquely forward and 
downward directed tips served to break the 
crust of snow and scrape together food? Did 
these tusks grow to such gigantic proportions 
merely so the males might have a better chance 
to secure plenty to eat? Seldom would they 
care for the weaker among them. Nature would 
not treat in so step-motherly a fashion females 
and young, on whose welfare the continuity of 
the race depends. 


In nearly all larger mammals the horns, ant- 
lers, and tusks, serve essentially as weapons. 
In each case they are applied in the most suit- 
able fashion. Among elephants the strongest 
bull of the herd enforces his right to perpetuate 
the race by battering every contestant with his 
tusks. Just one wrong blow during the fury 
of a contest and these ivories snap off like glass. 
Not rarely have large African bull elephants 
left one of their tusks on their battlefields. Of 
course the extremely large, recurved tusks of 
mammoths, describing in many specimens fully 
three-quarters of a circle, undoubtedly became 
useless even for such a purpose. Neuville may 
be correct in looking upon them as more embar- 


® Preserved parts of a mammoth and rhinoceros also were 
unearthed in 1907 in pits of mineral wax in Starunia, Galicia 
(Poland). 


7 Adams, Andrew Leith, 1870, Notes of a Naturalist in the 
Nile Valley and Malta. Edinburgh, p. 231. 


rassing than useful and as showing degenerating 
influences at work. 


The largest Siberian mammoth tusk, pre- 
served in the Petrograd Zoological Museum, 
measures along the outside curve thirteen feet, 
seven and three-quarter inches, and weighs 186 
pounds. The American Museum of Natural 
History possesses one from the Liakhoff Islands 
somewhat heavier, weighing 200 pounds, but 
only twelve feet, eleven inches in length, with 
a greatest circumference of twenty-one inches. 
Lucas® reports one from Alaska but slightly 
smaller, twelve feet, ten inches. 


The trunk, as instanced by the Sangajurach 
specimen, from which only the tip was lacking, 
was dwarfed and weak in comparison with 
those of recent elephants. With all probos- 
cideans it is an important organ, the corner- 
stone of touch, scent, respiration, and constant- 
ly used to secure food and drink, as well as for 
defensive and offensive purposes, and during 
swimming, when the body is submerged. 

In the mammoth, however, there is relatively 
little space reserved for the trunk between the 
huge, closely set tusks. Correspondingly small 
are the chief points for its support about the 
nasal and premaxillary bones. Evidently the 
principal function of this organ was to pluck 
grass from the forest meadows. Perhaps the 
Cro-Magnon cave man of Combarelles, Dor- 
dogne, France, whose rudely sketched outlines 
of the huge beast showed a two-fingered tip to 
the trunk, may still earn his fame as an. ob- 
serving naturalist. 

We might conclude from the very slight de- 
velopment of the trunk that, influenced by the 
boreal climate, the mammoth’s temper was of a 
milder sort. It seems not to have been used as 
an instrument of fury to devastate, break, and 
tear whatever may have been in its way, as is 
the case with the well developed trunk of its 
African cousin. 

The ears were considerably smaller than 
those of the Indian elephant, measuring in the 
old Adams’ bull only about fifteen inches in 
length and six and three-quarter inches across 
their greatest breadth. They were densely 
covered with short, woolly, and longer, bristly 
hairs. 

The bony structure of the digits of the feet 
showed a pronounced tendency towards reduc- 
tion. Some at least of these mammoths had 
already lost most of what in other mammals 


8ZLucas, F. A., 1901, Ann. Rept. Smithsonian Inst. for 


1899, Washington, p. 355. 
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A piece of frozen mammoth skin from the upper 


hat * stilbcin 
Where longest this shaggy coat measured 
about one foot six inches. 


part of the thigh with most of the 
place. 


would correspond to the thumb and big toe and 
were four-toed (tetradactyl) and not, like liv- 
ing elephants, five-toed (pentadactyl). The 
random numbers of toe-nails of the Paris mam- 
moth were ascribed by Neuville’ to degenera- 
tion. Many of these supernumerary horny 
growths had striking resemblance to the normal 
nails, others were extraordinarily long and up- 
turned, like those recorded from some menag- 
erie elephants. 


More decisive evidence of the mammoth’s 
truly boreal habitus was furnished by its heavy, 
shaggy coat. It covered the entire body, but 
even where longest it did not form a distinctive 
mane. In general appearance and arrangement 
it resembled that of the musk-ox. The dense, 
matted, woolly underfur, varying from fawn to 
golden brown, attained according to location up 
to two inches in length. A longer, coarser, yet 
fluffy hair had an average length on the body 
of a foot and a half; in color it was deep rusty 
brown, sometimes darker, sometimes lighter, 


91919, L’Anthropologie, XXIX, p. 207. 


according to peculiarities of preservation; its 
texture somewhat resembled the fibers in the 
hard outer covering of cocoanuts. Outstanding 
from this were the scarcer, flattened, consider- 
ably longer, black, but flexible bristles that 
apparently were evenly distributed over much 
of the body. Particularly graced with them 
were such parts as the chin, eyelashes, and 
ears. On the tip of the short tail they formed 
a long, fan-shaped tassel, but even there were 
only one mm. thick. The trunk was well cov- 
ered with dense, short hair. On fore and hind 


limbs the longer coarse hair had an average 


length of one foot, two inches; at the lower 
portions it was considerably shorter. | 


As usual in mammals with dense underfur, 
the epidermis in the mammoth was extremely 
thin and rather smooth, in that respect quite 
unlike the thick, horny, rugose, sparsely bristled 
skin of living tropical elephants. The leathery 
portion, however, according to various re- 
searches, proves to have been as thick as or 
thicker than that of present-day proboscideans. 
The histological character is essentially the 
same in both, neither of them possessing sudori- 
parous or sebaceous glands. Neuville suggests 
that the mammoth in evolving from ancestors 
living in a warmer climate and adapting itself 
to boreal conditions greatly reduced its epi- 
dermis. : 


No more important factor could be cited indi- 
cating the coldness of the climate in which the 
mammoth lived, than the abundance of fatty 
tissue just below the hide. On the belly of 
the Beresovka male this layer was three and a 
half inches thick. Fat of any kind is practically 
absent in recent elephants, as is usual in game 
of tropical Africa except the hippopotamus. Its 
presence positively shows that at the time of 
death the mammoths preserved as ice-mummies 
were not on the verge of starvation. What bet- 
ter protection against the oncoming rigors of 
winter could be imagined than such an accumu- 
lation of fat, common in many boreal land and 
aquatic mammals and always in those that hiber- 
nate. 


Several lucky circumstances have contributed 
towards our fairly satisfactory knowledge about 
the feeding habits and food of mammoths. 
From what we know about living elephants the 
experienced can tell from a glance at the molars 
that the mammoth secured its livelihood essen- 
tially by grazing and not by browsing. In this 
case the cheek-teeth present a densely crowded 
condition of the component transverse plates 
with a comparatively even, yet a characteristic- 
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Various stages in the development of upper and lower 
molars of the mammoth (Elephas primigenius Blumenbach). 
Anterior portion pointing toward left. 


The molars, as in other elephants, after emerging from 
the gum gradually move forward in the jaw. As the upper 
portion, the grinding surface, -is worn down the originally 
long, anteriormost roots are absorbed or ‘“‘caten up’ within 
their sockets by special cells, the osteoclasts. Thus only a 
flat, thin, center portion of the anterior part of the molars 
remains. As this is pushed out beyond the forward part 
of the socket the thin pieces of the composing plates break 
off easily, the worn ones being replaced by succeeding new 
ones from the rear. In this way the rather voluminous 
and heavy molars are easily accommodated in so limited a 
space and retain their efficiency till a relatively advanced 
age. 

a. Third right lower molar at height of efficiency. En- 
closed within the high rims of enamel of each of the 
numerous transverse lamellae or their parts lies the softer 
and lower dentine. The lamellae in turn are surrounded 
and united by cementum. Antericrly this molar is worn 
low. 

b. Second right upper molar. Some of the anterior 
transverse lamellae have been shed, and the remaining ones 
are more worn in Fig. 1. 

c. Third right lower molar. Some of the posterior 
lamellae have not yet moved up from the jaw to the grind- 
ing surface. 

d. Second left upper milk molar before piercing the 
gum. The individual transverse lamellae, still crested, have 
not yet been united by cementum. 

e. Second left upper milk molar well worn, some of the 
transverse lamellae in front having been shed. 

f. First left upper milk molar with a grinding surface 
of only 12 mm. This cheek-tooth belonged to a calf 
probably not more than a year old. 


ally rough, crown surface. Their peculiarity 
and efficiency are greatly influenced by the sin- 
gular action of foodstuffs under the pressure 
and friction of mastication. It is the amount 
of silicate, grit, and other hard materials con- 


tained in the food that causes an unequal rate 
of wear of the three principal substances com- 
posing these grinders. Under these circum- 
stances the excessively hard enamel parts always 
remain as ridges, whereas the softer dentine 
and cementum form alternating depressions. 
The transverse plates of the cheek-teeth vary 
somewhat in complexity and number; from 
three in the first (milk molar) to as many as 
twenty-seven in the sixth or last molar. Os- 
born’® has shown that Jefferson’s mammoth (E. 


geffersoni) of the American Pleistocene, from 


Indiana, may have as many as thirty in the 
upper molar and from twenty-four to twenty- 
six in the lower. 


The masticating surface of the large, broad- 
ened molars* of the mammoth forms an effica- 
cious milling apparatus for the grinding to 
pieces of the rather tough, but very nourishing, 
boreal meadow plants. A similar arrangement 
would not answer so well for the bulky, succu- 
lent masses of tropical vegetation on which the 
living Indian and African elephants subsist. The 
relatively compact nature of the fodder of the 
mammoth may have helped lessen the need for 
accommodating immense digestive organs and 
finally have led to a general reduction in size 
of the animal’s body, back of the head, as men- 
tioned above. 3 ! 


Borodin** was able to identify the plants 
found between the molars and in the stomach 
of the Beresovka mammoth. Above its ice mau- 
soleum the flora of these Siberian forest mea- 
dows still showed essentially the same charac- 
teristics as thousands of years ago at the time 
of the victim’s entombment. The average tem- 
perature may have then been responsible for a 
more uniformly milder climate, somewhat lack- 
ing the intense severity of present winters and 
allowing the forests to reach as far as about 
74° North. The food gathered in abundance by 
the Beresovka mammoth just before death con- 
sisted of various kinds of grasses (Alopecurus, 
Hordeum, Agrostis, Atropis, and Beckmannia). 
Sedges were represented by two forms of Carez. 
A mint (Thymus), pods of a leguminous plant 
(Oxytropis), wild poppies (Papaver), and 
seeds of the northern butter daisy (Ranuncu- 
lus) made up the list. Some pine neédles and 
bits of wood figure as incidental occurrences. 


1@ Osborn, Henry Fairfield, 1922, Amer. Mus. Novitates No. 
41, pp. 1-16. 

11 In: Salensky, W., 1905, Compt. Rend. Séan. VI Congrés 
Internat. Zool., Genéve, (1904), p. 72. 
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From the above enumeration of characters it 
appears out of question, as formerly believed, 
that Indian elephants could be modified forms 
of the Siberian mammoth and had merely wan- 
dered southwards into the more luxuriant forests 
of tropical Asia and in adapting themselves, 
had lost their heavy pelt and gradually changed 
otherwise. As shown above, the Siberian mam- 
moth was in many ways too highly specialized 
to figure as an ancestor of the living Indian 
elephants, which must have evolved from some 
other form.”? 


Continued in the March Number. 
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MUSSEL SHOALS. 
By A. E. Orrmann. 


Carnegie Museum 


HE Mussel Shoals of the Tennessee River 
in northern Alabama (between Lauderdale 
and Colbert Counties) have received their 

name from the immense number of species and 
individuals of freshwater mussels (Naiades) 
which used to be found at this locality. Thus 
the common and now official spelling “Muscle 
Shoals” should be discarded for the more cor- 
rect one ‘‘Mussel Shoals.” There is no other 
place upon the whole wide world which could 
be compared with this one in this respect. The 
cause for this unusual development of Naid-life 
(as well as other freshwater life) of this region 
is found in the fact that here two old faunas, 
in themselves exceptionally rich, come together, 
the so-called ““Cumberlandian,’ belonging to the 
upper Cumberland and upper Tennessee Riv- 
ers, and that of the “Interior Basin” (Ohioan 
fauna). 

I have tried to compile a list of Naiades 
known from the Mussel Shoals, and have found 
that about eighty different species and varie- 
ties are represented here, belonging to twenty- 
nine genera, and this number is increased by 
some additional types known from the tributa- 
ries of the Tennessee River in this region. 

This extraordinary fact has been recognized 
at a very early time. Exactly ninety years ago, 
Conrad’ wrote: 

“The ‘bivalves. “are peculiarly 
abundant in those rivers of North Alabama and 
Tennessee, which have cut their channels in 
the carboniferous limestone, and where gener- 
ally a long grass affords them a secure hold 


Ze * 


1Conrad. T. A.. New Freshwater Shells of the United 
States. Philadelphia, 1834, pp. 12, 13. 

12 Osborn, Henry Fairfield, 1910. 
New York, p. 419. 
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against the rapid current of these mountain 
streams. The expansion of the Tennessee 
River, known by the name of Muscle Shoals, is 
of the character I have described; it is shallow, 
ornamented with a-number of small islands, and 
its bed is full of the long grass which abounds 
in various species of Naiades. The lover of 
the grand and the beautiful in natural scenery, 
as well as the student in science, will here find 
abundant sources of interest. He will be de- 
lighted with a noble river, whose beautiful and 
numerous islands are clothed with gigantic 
trees; whose high and undulated shore on the 
one hand is ornamented with thriving villages, 
and on the other spreads out an extensive allu- 
vial, rieh mall the gifts: of Ceres, or. xises 
abruptly from the river a mural escarpment of 
carboniferous limestone, which reflects its blue 
and sombre aspect in the crystal waters at its 
base. Like many other spots, however, remark- 
able for their liveliness, the subtle messengers 
of death have chosen it for their abode, infus- 
ing the poison of their breath into the serenity 
of autumn, when the transparency of the air 
and the purity of the sky, together with the 
gorgeous scenery, present at first to the uncon- 
scious traveler sensations alone of health and 
enjoyment.” 

At the present time, the above description 
holds good only in a small part. The beautiful 
islands, and the general features of the river 
itself are gone, as well as a large portion of 
the fauna, chiefly that of the mussels, which 
depend on the ecological conditions once pre- 
sented here. For a dam has been built, the 
“Wilson Dam,” just at the lower end of the 
“Little Mussel Shoals,” about two miles above 
the town of Florence, ponding the river for 
many miles, and drowning entirely the “Little” 
as well as the “Big Mussel Shoals,” beginning 
about four or five miles farther above. With 
the destruction of the conditions favorable for 
Naiad-life also the Naiades have been destroyed, 
which is so much more to be regretted, as there 
were forms among them which have been found 
only at this locality, and very likely will be, 
sooner or later, entirely extinct. 


There are some shells yet present in this 
region, chiefly below the dam; but this is only 
a small remnant of the original richness of the 
fauna, and there is great danger that also this 
remnant will gradually disappear, due to the 
pollution of the waters which will be a conse- 
quence of further “improvements” connected 
with the dam. And then the “glory of the mus- 
sel shoals” will be entirely gone. Those char- 
acteristic and unique features which would 
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rather have deserved to be kept intact and pre- 
served as a “natural monument,’ second only 
to very few other monuments of the United 
States. 

Only one part of Conrad’s description has 
been intensified and emphasized by the present 
conditions: this is the part which speaks of the 
“subtle messengers of death,’ undoubtedly al- 
luding to malaria (and mosquitoes), although 
Conrad, of course, did not know anything about 
their connection. But the fact is that mosqui- 
toes and malaria are increasing to such a degree 
that the inhabitants of Florence and other towns 
in the vicinity are becoming alarmed, and are 
beginning to discuss preventive measures.— 
Science, December, 1924. 
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LAST MINUTE NEWS OF GAME CON: 
DITIONS IN JACKSON HOLE, WY- 
OMING, FROM OUR OLD 
FRIEND, S. N. LEEK. 


Jackson, Wyoming. 
February 17, 1925. 
Dear Dr. Hornaday: 


Some little time since I have written or heard 
from you, and I write now to give you direct in- 
formation about conditions here. 


Outside of one short very cold spell, we have, 
I think, had so far the most moderate winter 
I have seen, snow-fall so far much less than 
usual, and the elk are wintering unusually well, 
and unless unusual storms come the loss will 
be next to nothing. 


Three years ago we had, I think, not to ex- 
ceed 7,500 elk. Last Fall I watched them as 
they came stringing down into the upper end of 
our valley, and estimated that 15,000 head 
passed in about four days, and the number of 
elk killed was not unusual considering the late- 
ness of the closing season. Our State Game 
Commissioner, I believe, puts the number killed 
at 300; this may be too conservative, 500 would 
be nearer correct. 


Now there are large areas of ground bare 
of snow, both over the level valley and among 
the foothills, and it looks like the Government 
will have a very large portion of their elk hay 
left over. Owing to the drouth last summer, 
the ranchers’ hay for stock is getting pretty 
low, but with no late storm, there Brohally will 
be plenty. 


I received very flattering reports from the 
mountain sheep range in the Gros Ventre moun- 
tains. Considerable numbers were reported 
seen, and among them many young sheep, in- 


cluding a good number of young rams coming 
on; and this winter quite a number are winter- 
ing almost within sight of the ranches. 


I am almost sorry to say some domestic 
sheep are being brought into the valley; but 
even so, if the Forest Service is just to all in- 
terests, this fact need not be alarming, for now 
there is much range, isolated from other por- 
tions, where there is principally no game dur- 
ing the summer, or winter, and where poison 
weed is so plentiful that cattle cannot be ranged 
there. 

Some reports I have seen published of heavy 
loss of elk in here this winter, seem to me an in- 
justice to the Biological Survey, to the Forest 
Service, to the State of Wyoming, and to the 
citizens of the valley. I do not deny that there 
is a small area that should be purchased and 
added to the Government Ranch. But one fault 
advocated, I think, is the effort to collect all 
the elk at that one point, when the elk and their 
winter range is strung out for a distance of 
about forty miles up and down the valley. At 
least two other feeding places should be es- 
tablishd, and these join the winter range, where 
the elk naturally feed, and thus need not have 
to be driven to the feed yards. 


I wish you could get away for a vacation in 
here. I would like to take you around a little 
over the elk winter range, also their summer 
home, and have you take some of our big lake 
trout. We got one last summer of 30 pounds, 
another of 25 pounds, and there seems to be 
plenty of them. 

Sincerely yours, 


S. N. Leex. 


or 


WHO PLANTS A TREE 


Give fools their gold, and knaves their power; 
Let fortune’s bubbles rise and fall; 
Who sows a field, or trains a flower, 
Or plants a tree, is more than all. 
—John Greenleaf Whittier. 


Find a Scelidotherium—Naturalists of the 
Argentine Museum of Natural History have 
discovered fossils of five glyptodons and one 
scelidotherium, a fossilized human skeleton and 
a fossilized human skull in the deposit along the 
banks of a lake near Chasoomus, in the Province 
of Buenos Aires. 


While the Argentine pampas yields fossilized 
animal remains in abundance, human fossils are 
rare, although it is contended by local scientists 
that there is plenty of evidence that man lived 
on the pampas in company with these prehistoric 
beasts —Times (N. Y.) 
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THE DISCOVERY OF THE FLIGHTLESS 
CORMORANT. 


Through inadvertence, due to unavoidable 
haste in preparation, an omission in regard to 
the discovery of the flightless cormorant occur- 
red in William Beebe’s book, Galapagos: 
World’s End. In an interesting letter from Mrs. 
Mary H. McCullough, addressed to our Honor- 
ary President, Professor Henry Fairfield Os- 
born, the matter has been brought to our notice 

The writer says: 

“My brother, Charles Miller Harris, com- 
manded the expedition to the Galapagos, which 
went out under Mr. Walter Rothschild’s aus- 
pices in the year 1897. . . . During this expe- 
dition my brother discovered the flightless cor- 
morant, which Mr. Rothschild named for him 
Phalacrocorax harrisi. It seems to have been 
one of the most interesting and valuable dis- 
coveries made in the Galapagos. Mr. Beebe 
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gives four pages of description to it, closing as 
follows: ‘They escaped the attention of Dar- 
win, and all expeditions down to twenty-five 
years ago. My brother is no longer living, 
having passed on last fall.” 


In behalf of Mr. Beebe, we take pleasure in 
placing on further record the facts of the dis- 
covery by Mr. Harris. In 1897 a party on the 
schooner Lila and Hattie, commanded by 
Charles Miller Harris, and under the auspices 
of the Hon. Walter Rothschild, spent several 
months exploring and collecting in the Galapa- 
gos. The most important avian discovery was 
the flightless cormorant. In the Bulletin of the 
British Ornithologists’ Club, Volume VII, page 
52, 1897, Mr. Rothschild described the new 
wonder as Phalacrocorax harrisi, and named it 
in honor of its discoverer. Later on, a new 
genus was made, to separate the bird from its 
congeners which retain the powers of flight, so 
that the flightless cormorant now stands as 
Nannopterum harrisi. 


~<+@—> aS 


PROFESSOR OSBORN’S PORTRAIT 


A portrait of Professor Osborn has been pre- 
sented to the Society in memory of his long ser- 
vices as Chairman of the Executive Committee, 
1896-1908, 1907-1909, and as President of the. 
Society from 1909-1925. The portrait was 
painted by Julian Lamar and will be on exhi- 
bition at the Administration Building. 


The donors of the portrait were his associates 
on the board, namely: Madison Grant, Frank 
K. Sturgis, Percy R. Pyne, Anthony R. Kuser, 
Cleveland H. Dodge, C. Ledyard Blair, Lis- 
penard Stewart, Charles F. Dieterich, George F. — 
Baker, Edward S. Harkness, Wm. B. Osgood 
Field,| Ogden 2 Mills, Frederic -C, - Watcatt, 
Archer M. Huntington, George C. Clark, Jr. 


i ———__—t-+-@->__— = 


CONSERVATION RESOLUTIONS 


At the thirty-first Annual Meeting of the 
New York Zoological Society, held at the 
Waldorf-Astoria on Tuesday, January 13, 1925, 
the resolutions following were presented and 
read by Dr. Charles H. Townsend, Director of 


the Aquarium. 


Whereas, the elephant seal of Guadalupe 
Island was long supposed to be extinct but is 
now slowly increasing in numbers under the 
protection of the Mexican government; and 

Whereas, the Guadalupe fur seal, formerly 
abundant on that island, is possibly still sur- 
viving there; and 


ZOOLOGICAL SOCIETY BULLETIN 13 


Whereas, both of these seals were of great 
commercial importance in the past and should 
be preserved for the future; 


Now, Therefore, be it 


Resolved, that the New York Zoological 
Society communicate with the proper authorities 
in Mexico and request a continuance of the pro- 
tection of these animals in Mexican waters, and 
further that it communicate with the United 
States Biological Survey and recommend that 
steps be taken to protect these seals in Cali- 
fornia waters. 


Whereas, the authorities of British Columbia, 
Washington and Oregon have, at the instigation 
of salmon packers, permitted the killing of large 
numbers of sea lions on their breeding grounds 
by dynamite, machine guns and other means of 
destruction ; | 


Now, Therefore, be it 


Resolved, that the New York Zoological 
Society urge upon the proper authorities the 
protection of these animals. 


Whereas, the remnant of the giant tortoises 
of the Galapagos Islands are threatened with 
early extinction through the destruction of their 
eggs and young by wild dogs and pigs, and by 
the slaughter of the adults for oil; and 

Whereas, there is no hope for their perpetua- 
tion on the Galapagos Islands; 


Now, Therefore, be it 


Resolved, that the New York Zoological 
Society take steps to capture and _ transport 
such tortoises as can be secured, to a suitable 
place, preferably an island within the jurisdic- 
tion of the United States, where suitable climatic 
conditions would favor their increase and per- 
petuation. 


~-o> 


TO EXPLORE THE SARGASSO SEA 


Tropical Research Staff of The Society Sail for 
the Sea of Mystery 


The Arcturus, a war-built wooden ship, with 
William Beebe directing, will sail from Tebo’s 
Basin, foot of Twenty-third street, Brooklyn, in 
February on one of the strangest fishing expe- 
ditions ever known. | 


With a large equipment of traps, hooks, nets 
and dredges the Arcturus will visit the Sargasso 
Sea, a vast floating area of seaweed that 
lies between Cuba and Africa in the middle 
Atlantic Ocean. 


Below the surface of the Sargasso Sea are 


strange forms, whose like according to 
marine tradition has never been seen on sea or 


land. The scientific explanation for this is that 
millions of fish are caught in the net of seaweed 
and their decaying carcasses serve as foods 
for undersea life, of varieties which exist in no 
other spot on the globe. Many of these are 
queer phosphorescent creatures that flash and 
glimmer in the shadowed. depths. 


Octopuses of large size, capable of dragging 
a small vessel under the water, are said to roam 
this region. In ancient times the place was 
dreaded by sailors as a supernatural and 
haunted spot. 3 


It has never been thoroughly explored. The 
Arcturus will move slowly through the sea weed 
collecting specimens. The expedition, was or- 
ganized by the Department of Tropical Re- 
search of the New York Zoological Society. 
Marshall Field, Harrison Williams, Vincent 
Astor, Henry D. Whiton and other wealthy men 
of the Society are financing the undertaking. 


—t-@ > 


Tue Voickr IN THE Dawn. 


There’s a yoice in the dawn, 
Word upon liquid word, 
Heard in a dream, then gone— 


The mockingbird. 


No reed pipe of Pan 
Ever such music made; 
No clear flute of man 
Ever thus played. 
So bid me ope my eyes, 
Bird, when the sunlight nears, 
That I may daily rise 
To the song of the spheres! 


Crinton Scornarp, Sun (N. Y.) 


—<oy- 


True Ermine.—The original or true ermine is 
the fur of the European weasel, there called the 
stoat in its white winter dress. The snowy white 
pelt, set off by the jet black at the end of the 
tail, attracted attention centuries ago and was 
adopted as the royal costume for the kings of 
England. It is said that Edward III forbade 
its use by any one not of royal blood. This 


_ ancient royal costume adorns the “king” in 


packs of playing cards. Later it became the 
distinguishing fur of nobility, and especially of 
judges, who represented the royal power and 
were regarded merely as the King himself act- 
ing through his agents in dealing justice among 
his people, says the Detroit News. 


~er 


Value of Fisheries Fisheries, next to agri- 
culture, are the most important sources of food. 
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AN IDEAL “TY PEO AVIARY AN THE: ZOOLOGICAL PARK 


In every instance, the Society has planned to eliminate as far as possible the idea of captivity from the various 


outdoor installations. 


Combined with the utility, architectural grace and beauty of the structure is this old-fashioned 


garden of hardy perennials established along the entire front of the aviary for large birds of prey. 


OBSERVATIONS ON ZOOLOGICAL PARK FOUNDATIONS 
By Dr. Wituiam T. Hornapay 


An address read before the American Institute of Park Executives. 


MAN may select a gun, a watch, or a 

wife, according to the dictates of his own 

fancy and the peculiarities of his own 
sweet will. The results concern few people 
other than himself, and his own bank account 
pays the cost. The man who designs and helps 
to found and develop a public institution that 
is paid for with money either privately or pub- 
licly contributed, is in quite a different case. 
His responsibility is broad and far-reaching. 
In designing and constructing he can not af- 
ford to make mistakes, because if he does so the 
cost thereof will be upon innocent persons. 


In view of the fact that hundreds of thousands 
of dollars are now being annually expended in 
the United States upon the construction of mu- 
nicipal zoos, and the additional fact that in the 
near future millions of dollars are to be so ex- 
pended, I feel impelled to offer a few observa- 
tions that are intended to be helpful. My pur- 


pose is to promote the avoidance of costly mis- 
takes in permanent improvements. 

Every public improvement that turns out 
when finished to be a failure, either in design or 
in construction, quickly becomes a public eye- 
sore and a calamity. No mayor nor park com- 
missioner cares to assume the responsibility of 
tearing down a new building blunder, and there- 
fore the mistake endures. When a wealthy pri- 
vate individual erects a folly palace that dis- 
figures the earth and advertises the owner’s 
mental deficiencies, it is his own funeral. When 
he dies his children refuse to live in it, and 
sometimes it descends to his servants, the rats 
and the bats. The eyesore public building, like 
the brook, goes on forever. 


At this moment there are thirty-four cities 
in the United States that either have zoological 
parks or gardens or zoos, or are endeavoring 
to establish them. Of these thirty may be listed 
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AN IDEAL ENCLOSURE FOR. SEALS AND SEA-LIONS 


This is the way that the pinnipeds are exhibited in the Taronga Zoological Park, in Sydney, Australia. The 
idea of captivity is entirely remote. 


as being in the early stages of their develop- 
ment, and four only can be regarded as actually 
settled in life. These figures mean, if they 
mean anything, a very large aggregate of ex- 
penditures in the near future, running well up 
into millions of dollars. 


There are no buildings so difficult to design 
correctly and economically as buildings for 
housing and exhibiting living quadrupeds, birds 
and reptiles. The chances for errors and ex- 
travagance are deplorably numerous. This pa- 
per is offered as a solemn warning to all found- 
ers of new zoological gardens, parks, and zoos to 
mind their steps in the early stages. 


In the first place, no society, city or other 
municipality should begin the development of 
a zoo without carefully studying a general plan, 
designed to fit a carefully selected location. 
In the selection of a site for a zoo, there are 
about ten requirements to be considered, not one 
of which can safely be ignored and of which 
the greatest possible number should be met. 


Sometimes it happens that on account of the 
ignorance or indifference of a municipal popu- 
lation the far-seeing and broad-minded people 
who seek to start a zoo feel that they dare not 


come out in the open with a proposal for a zoo 
that will cost a sum in six figures. To the man 
who never has traveled, $20,000 per year for 
zoo maintenance looks like a huge sum. In all 
such cases it is wise to defer the initiative, con- 
duct a campaign of education and wait until the 
proletariat concerned has acquired sufficient in- 
telligence to appreciate a good free show of wild 
animals, and become willing to pay a few cents 
per capita for its maintenance. Why waste 
valuable years in hammering cold iron, or to 
induce stupid people to create public benefits 
for themselves? In an intelligent community 
the founding of a new museum, art gallery, 
library or zoo becomes a pieasure. 


I now will offer a few suggestions in the hope 
that they will prove constructive and useful. 
They will be addressed particularly to park 
commissioners and to other men of public spirit 
who appreciate wild life, and at the same time 
desire to do something worth while for their 
home cities. The number of men who sincerely 
desire to leave the world brighter and better 
than they found it is really quite large. 


I advise and urge every zoological park 
founder to take with the utmost seriousness the 
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GETTING THE PLATYPUS 
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BEPORE-< THE “PEOPLE 


“Because of the fact that the Society originally designed and determined to develop a Zoological Park as an edu- 
cational institution, the well-to-do citizens and taxpayers. as a whole have made the Zoological Park what it is.”’ 


obvious necessity of securing expert advice and 
skilled assistance. Ordinarily, I shun the word 
“expert” because it has of late been so fearfully 
overworked in the commercial world, but I mean 
it, just the same. The men of “big business” 
long ago learned the value of expert knowledge, 
and for their enterprises they buy the very best 
they can get, no matter what the cost. They 
have learned that in difficult enterprises, cheap 
help in foundation work is altogether too ex- 
pensive. 


But how is it with the groups of men who de- 
cide to found a city zoo? Do they raise money 
with which to pay cash for the nest experts 
available? I think that only a very few have 
done so. The majority find that money-raising 
to pay for nothing but advice is so difficult that 
they put the cart before the horse by first tak- 
ing on some live animals. In all logical zoo 
development, the live animals should be the last 
things to be acquired, not the first. At all 
times shun temporary installations, for they are 
apt to prove leaden weights on the car of 
progress. 


The founding of the New York Zoological 
Park, in a city already crowded with costly in- 
stitutions for all-highest education, was a su- 
premely difficult task. The Zoological Society 
spent two years of diligent effort and $12,000 
in money, in developing and laying down be- 
fore the tax-payers of New York its elaborate 


general plan of the proposed foundation. On 
that plan every building, den, aviary, range, 
and corral that was desired and intended was 
carefully located and shown. Every road, walk 
and pond appeared. When the city chamber- 
lain asked to know the annual cost of maintain- 
ing such an establishment as that, at the risk 
of his life the director desperately answered, 
“$100,000.” 

Then the question in each mind was, “Will 
those figures kill the plan, or cure it’? The 
answer came quickly, and from that day to this 
it has remained New York City’s answer. Said 
General Anson G. McCook, “Well, an institu- 
tion like that would be worth $100,000 a year to 
the people of New York City.” And the bar- 
gain was quickly closed. 


Because of the fact that the Society originally 
designed and determined to execute a zoological 
park as an educational institution and not a 
spectacular understudy of Luna Park at Coney 
Island, the wealthy men and women, the well- 
to-do citizens and the city taxpayers as a whole 
have made their zoological park what it is. The 
average American citizen and taxpayer is will- 
ing to pay reasonably for the creation and sup- 
port of fine educational institutions that will 
benefit his children. If he and his children can 
derive both recreation and knowledge from a 
public institution, it is dificult for him to re- 
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TERE. ZOOLOGICAL: PARK IDEA, OF EDUCATION 


Head-keeper Toomey daily demonstrates the living Platypus. 


The average American citizen is willing to pay for 


the creation and support of the fine educational institutions that will benefit his children. 


fuse to support it. The best people are most 
interested in the finest work. 


I am convinced that many of the founders 
of municipal zoos lose much by not strongly 
exploiting and stressing early and often, the 
practical and pronounced value of even the 
smallest and humblest zoos as educational fac- 
tors. It is easier, and far less expensive, to 
found a zoo or zoological park on a thoroughly- 
recognized educational basis than to build one 
on a spectacular basis. The creation of a tre- 
mendous mountain and cliff spectacle on a level 
plain in a zoo is a hazardous undertaking, and 
in proportion to the number and kinds of living 
animals that can be displayed the cost is enor- 
mous. Both in Europe and America there are to 
be found spectacular installations for lions, 
tigers and bears that display to the visitor a 
huge maximum of artificial rocks, such as those 
animals never inhabit in their wild lives—and 
a minimum number of animal species and speci- 
mens. As educational exhibits, I advocate more 
species of animals, closer acquaintance between 
visitors and animals, and far less cost. 


This spectacular idea originated in 1898 with 
my dear friend Carl Hagenbeck, greatest of all 
wild animal collectors, and in that same year 
he offered it to us for the bear dens of our un- 
born zoological park. After careful considera- 


tion, it became clear to me that for an educa- 
tional exhibit of the many species of bears of 
the world, it would yield too little, and cost too 
much. But even more serious than its extrava- 
gant cost, I found that Mr. Hagenbeck’s plan 
would push the animals so far away from visi- 
tors that fully one-half their potential educa- 
tional value would be lost. People who would 
study animals always desire to get as close to 
them as possible. 


Educational value in a zoo can be secured 
only through precise zoological knowledge em- 
ployed first in the designing and planning of 
the establishment, and afterward in the collect- 
ing, exhibiting and management of the living 
things displayed. An architect without zoo- 
logical knowledge is no more fit to plan and 
erect a reptile house or monkey house without 
expert co-operation than a zoologist is fit to 
erect and equip an astronomical observatory. 
Years and years ago, the city park commission- 
ers of America learned the wisdom of sending 
for Frederick Law Olmsted, or Warren H. 
Manning, or H. A. Caparn, to journey as far as 
might be necessary, to advise and assist them in 
the laying-out of their municipal parks. But 
do they ever do like-wise in designing animal 
buildings for their municipal zoos? I know of 
only two American cities, Boston and Chicago, 
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whose park commissioners ever have done so. 
I now hear, in my mind, a question which says, 
“But where are trained zoological garden zoo- 
logists to be found?” To this I answer: Be- 
cause there has been up to this date no real de- 
mand for such men, there is not as yet a good 
supply! Whenever the young men of America 
become convinced that in the new zoos of Amer- 
ica there is a real field for zoo zoologists, it is 
very certain that many desirable young men will 
specially fit themselves to enter it. Until such 
a demand is assured, why should any capable 
man specially fit himself to fill it? 


As a matter of unevadable duty, the New 
York Zoological Park has accepted several 
young men for courses of practical study, and 
training in the care of wild creatures in cap- 
tivity. Some of these are now head-keepers, 
some are curators and superintendents, and one 
writes his name above the word “Director.” 


Following the bad examples of most Euro- 
pean gardens, in the great majority of Ameri- 
can zoos the labeling of the exhibits is given but 
scant attention. The result of this deplorable 
habit is a distinct loss to the public, and also the 
zoo itself. It is not a good thing to treat the 
very serious business of labeling with open in- 
difference. Visitors readily recognize this spirit. 
Long ago the museum curators of America 
awakened to a realization of the virtues of de- 
scriptive labels, but none of them has in this 
industry anything “on” the Zoological Park of 
New York. ‘Twenty-five years ago, we began 
to put up all the descriptive labels, maps and 
charts that we thought the traffic would stand. 
This was done partly as a duty and partly as a 
pleasure. After a quarter century of effort, we 
believe that this educational industry has re- 
sulted in a very marked increase in correct z0o- 
logical knowledge, and of public interest in wild 
animals. 


Every zoological establishment, great or 
small, should have, high up on its staff, at least 
one zoologist who is competent to handle, along 
with his other duties, the educational side of 
its exhibits. The business of feeding. and clean- 
ing is highly necessary but it is not all in all 
in zoo maintenance. 


In cataloging the difficulties in zoo creation 
and maintenance, there are several that have 
strong claims to first place. Of course, the first 
difficulty is money; but there are others. As the 
greatest difficulty to be surmounted, I place ex- 
pert service. This is a requirement that is uni- 
versal, from the president’s chair down to the 


assistant cleaner. To ignore it is dangerous, 
and sometimes fatal. In coping with this diffi- 
culty in a short market, both patience and money 
are necessary. If a candidate is good but not 
quite up to the mark, invite him to complete his 
education, and acquire some special training be- 
fore he enters upon his work. 

To the credit of the men in municipal offices 
who are apt to be spoken of carelessly as “poli- 
ticians,” it is to be said that today all save a 
few of them appreciate the fact that in zoos, 
of all places, appointments must be based on 
special fitness and ability, and that good men 
must be let alone so long as they continue to 
make good. I think that today it is only the 
most hard-boiled mayor who has the hardihood 
to destroy the discipline of his city zoo in order 
to prevent incompetent keepers from being re- 
moved, or to force an incompetent man into a 
position that he cannot fill. 


In the selection of animal keepers, a strict ob- 
servance of the rules of a civil service commis- 
sion is almost certain to result in the insertion 
of a large percentage of round pegs into square 
holes. The best civil service examiner is the 
director or superintendent who is to be held 
responsible for the work of the men under him, 
and the more a civil service commission heeds 
his judgment in making his selections, the bet- 
ter for the service. I hold that the head of 
every zoological park or zoo absolutely requires 
complete freedom in the selection and discharge 
of the employees for whose acts he is held re- 
sponsible. For twenty-five years it has been a 
rule in the New York Zoological Park that no 
head of a department shall be forced to accept 
or to continue the services of any person who 
is not satisfactory to him. One result of this 
rule is that every head of a department goes 
quite to the utmost limits of patience and for- 
bearance before finally asking that an employee 
shall be discharged. 

In planning installations for captive wild ani- 
mals on public exhibition, there are certain 


fundamental principles that are permanently 


fixed. To enumerate here even the half of them 
would mean the writing of another chapter. 
They involve generous space allotments; per- 
fect floor conditions; good light, good air, what- 
ever shade and seclusion is necessary; the com- 
panionship of other animals; humane wire net- 
ting instead. of iron bars, wherever netting is 
possible; playgrounds for bears, apes, monkeys, 
hoofed animals and birds; abundance of pure 
water, and freedom from annoyance and de- 
structive feeding by visitors. 
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OPEN-AIR CONFINEMENT IN A MILD CLIMATE 


Exhibit of baboons as it has been evolved in the Taronga Zoological Park, Sydney, Australia. 


An animal that can not be kept in comfort- 
able captivity should not be kept at all. Real 
solitary confinement is a horror that should not 
be inflicted upon any healthy warm-blooded ani- 
mal. Solitary animals, by which I mean ani- 
mals than can see no others, suffer from lone- 
liness just as men do. Let animals confined 
singly at least see their neighbors. 

A fine show of animal collections, well fed, 
clean, happy and well labeled, is enough to 


make any zoo popular with the public, and enlist 
generous support. 
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AN INDIAN RHESUS MONKEY 
Notes on Her Life in Captivity. 


by O. tis MeLezer; 


Los Angeles, California. 


UR monkey, a young specimen of a Rhesus, 
(a female), was brought from Calcutta by 
a young friend of ours who had just re- 
turned from a voyage. She was about a foot in 
height, and we called her “‘Timmie.” She had a 
pretty little face, her eyes were of .a bright 
hazel, and her mouth was adorned with a set of 
spotlessly white teeth. Her fur was of a yel- 


lowish brown and in contrast to this the skin 
covering the chest and abdomen was of a deli- 
cate blue. 


It was a winter’s evening when she arrived in 
asmall cage. The first thing she did was to take 
a quick, restless survey of everything in the 
room. 


A bright fire burnt in the grate and asleep on 
the hearthrug were our two cats, one a black 
(Pat) the other a finely marked tabby (Jack). 
Pat was plump and glossy, whilst Jack in con- 
trast was very slim. 


Timmie’s eyes glanced as if fascinated at the 
two cats, especially at the black one. To see 
what would happen we opened the door of the 
cage. Out leapt Timmie and made for the 
black cat. 7 


The battle was brief but decisive, Pat’s claws 
quickly caused Tim to retire to a safe distance 
where she remained, chattering. 


Although Timmie often saw Pat afterwards, 
she never again interfered with him. Jack 
(the tabby) fared worse for he showed timidity, 
and having noticed that, Timmie at once took 
advantage of it, and chased him about. It was 
very laughable to see the monkey approach 
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Jack. She would never face him (having no 
doubt strong reasons for remembering Pat's 
claws) but always tried flank attacks, and it 
was intensely comic to see the stealth em- 
ployed to this end. | 

A larger cage was soon built for Timmie, 
filled with fresh hay and placed in a lumber 
room. She was regularly fed morning and 
evening with fruit and biscuits, and was fre- 
quently washed with soap and water, enjoying 
the bath immensely. Her sense of hearing was 
remarkably acute, the first footstep in the morn- 
ing over head, however gentle, she immediately 
detected, and she at once started giving harsh 
shrieks like those of a cockatoo. Her language 
was very limited. Beside the parrot shriek, she 
sometimes gave a clear, high whistle, and an ex- 
clamation of a sound something like “Durrah, 
Durrah,” and when one approached her cage 
with food, she would frequently say in a long 
drawn, plaintive manner “Ah! Ah!” 

Timmie’s fear of dogs was very marked. If 
one said to her “Tim, there’s a bow wow,” she 
would at once jump up to the window, gaze 
eagerly out, quickly move both ears and grunt, 
“Durrah! Durrah!” with an expression of much 
valour, but really ready to fly for her life from 
her dreaded foe. 


Her aversions were numerous, especially to 
the color black. She had a great terror of 
things that were new to her; for instance, a 
pair of nut crackers when presented to her ter- 
rified her greatly. ‘The noise and sight of a 
lawn mower caused her the utmost fear. 


In the garden was a tortoise. It was in- 
tensely comic to see Tim approach the tortoise, 
touch its head, and when the animal drew it in 
with a jerk, she would leap high into the air as 
if shot. ‘Tim had a great aversion to mice and 
we frequently found their dead bodies in her 
cage. 

There being no fireplace in the lumber room, 
where stood her cage, Timmie was often allowed 
to come into the dining-room where she would 
sit in front of the fire, picking up on her way, 
any crumbs that had fallen from the table. 
Some of these she would place upon the hot 
bars, and when she considered them sufficiently 
toasted, would snatch them up quickly and eat 
them. In this proceeding there seemed a glim- 
mer of human intelligence. 

After a while she would get tired of being at 
the fire, and begin springing from chair to chair, 
oust Jack from his slumbers, and chase him 


round the room. At length she would become so 
boisterous, that it ended in her being put back 
into her cage which she did not at all relish, 
making attempts to bite. 

We gave her porridge with which she filled 
both cheek pouches, looking then just like some 
grotesque imp. If she were now approached by 
a stranger, she would show her teeth allowing 
some of the porridge to escape; the picture was 
an intensely funny one. 

Timmie was a most accomplished thief. Many 


-a time has she dashed onto the tea-table and as 


quick as lightning snatched one or more pieces 
of sugar from the sugar-basin, these she thrust 
into her cheek pouches and then leapt off the 
table. When scolded she would look up at the 
ceiling with an almost sanctimonious air of in- 
nocence that was irresistibly funny. ‘The writer 
one morning was seated in a corner of the room 
engrossed in an interesting book; 'Timmie the 
while apparently doing nothing wrong. 

Suddenly there was a slight creaking noise, 
the writer looked up from the book and discov- 
ered that Tim had stealthily pulled open the 
unlocked sideboard door, and had transferred to 
her cheek-pouches a quantity of butter. Neither 
scolding nor chastisement could correct this pil- 
fering habit, and Timmie remained an inveterate 
thief. The restless eyes (which take everything 
in at a glance) are very marked in this species 
of monkey. We sometimes held her head to try 
and make her look at us straight in the face, but 
to no avail, the restless eyes would look every- 
where, but not at us. 

Timmie’s last method of explaining that she 
was hungry, was by opening her mouth to its 
fullest extent, and then thrusting the finger tips 
of both hands several times into the open mouth. 


At first we thought she had swallowed some- 
thing that had stuck in her throat, but as she 
did this always before being fed, we found out 
what she meant. 


As before mentioned, the lumber room in 
which stood Timmie’s cage had no fireplace, 
and for that reason it seemed cruel to keep her 
there through the winter. Moreover the Rhesus 
monkey is gregarious in its habits, that is to 
say, that in the wild state these monkeys are 
not solitary but associate in bands. It seemed 
cruel under the circumstances to keep the animal 
alone, so we presented her to the Zoo. We were 
sorry to lose her as she had caused us much 
amusement, but the knowledge that the animal 
would be well cared for, and not solitary, offered 
some recompense for her loss. 


A BIRDSEYE VIEW OF THE GIRAFFES 


Viewing the giraffes from the top of a twenty-five-foot extension ladder, reduces their spectacular height in such 

a manner as to convince one that the vertical elevation viewed in a normal way is no greater than the hori- 

zontal measurements. In other words the giraffe is as long as he is tall, which stimulates the thought—what 
other animal corresponds in the respect? 
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ITEMS OF INTEREST 


Eyes and Eyelids —What are eyelids for? It: 
is obvious that the occasional shutting off of 
light is only one of their functions. Another is 
to distribute gland secretions over the surface 
of the eyeballs, keeping them smooth and pre- 
venting drying up, cracking or tearing. HEye- 
lids are also a protection against chemical or 
mechanical irritation. The moistening of the 
eyeball is not necessary in aquatic animals. 


It is only mammals that have upper and 
lower eyelids. They are extremely movable and 
are fringed with eyelashes. In lower verte- 
brates these eyelids are either wanting or slight- 
ly developed, but the work of cleaning and pro- 
tecting is done by a third eyelid, lying beneath 
the lower eyelid, or in the angle of the eye. The 
little red fold in the corner of our own eye is 
all that remains of a third eyelid. 


The chameleon’s great eyes move 7 ee 
dently of each other. The crocodile has a pro- 
tective third eyelid, while in the snake there is 
a peculiar structure known as the snake’s spec- 
tacles. Instead of upper and lower eyelids the 
snake has a simple curtain made up of fused 
eyelids. The space between the curtain and the 
eyeball is always full of tears. This arrange- 
ment gives the snake its stony stare. 


~er 


A Whale Ashore.—A forty-foot whale which 
grounded on a shoal 150 feet from Brant Beach, 
N. J., is causing residents some concern. Sug- 
gestions of methods to dispose of the carcass 
are cordially invited. Sea gulls ‘and other 
marine birds are doing their best, but their 
efforts are regarded as insufficient. 

A Pugnacious Peacock.—It is to the female 
of the species that the mirror is of the greatest 
service—in plate of polished silver, fair Helen 
gazed upon the image that made gay Paris 
tremble and for which great nations went to 
war; to the male it reflects the obstreperous col- 
lar button—the recalcitrant tie or, the correct 
application of the shaving brush. ‘These are 
the extremes of its use among the sexes. 


Ages look down from the mirror of Helen to 
the polished sides of a modern automobile. 


Long before the siege of Troy—peacocks 
were peacocks, but the automobile was some- 
thing else. 


It is thus comparatively simple to perceive 
that evolution has been rapid with means of 
locomotion, but has been tardy with the peacock ; 
the peacock is perfect enough and with this 


conclusion most all peacocks entirely agree. 
There is nothing in the world so satisfied with 
itself as the peacock. 


‘True to the primeval inheritance, this fashion 
plate of the bird world adopts for himself a 
parade ground; a place where he can display 
his attractiveness to any—and to all who wish 
to behold him—even in lieu of animated audi- 
ence, to nothing at all. 


“In the spring when a young man’s fancy 
lightly turns,” seems to fit in nicely with the 
moods of the peacock; at that time he is utterly 
enveloped with the desire. 


The selection of the proper spot is the only 
opening in his armor, the chosen locations and 
his proud way do not seem to be in accord. 

“Get the habit, there’s a reason,” is a popu- 
lar slogan; he gets the habit, but there does 
not seem to be any reason; to him all is gold 
that glitters. 


Attracted by the graceful lines of a motorcar 
standing in the kitchen yard of the Park res- 
taurant, I stopped to admire, and my attention 
was directed, not more to the car, than the curi- 
ous performance of a magnificent peacock in 
perfect plumage. 


Utterly oblivious of all else he walked very 
sedately ‘round and ’round the machine, gradu- 
ating his movements to a slower pace, when he 
finally stopped directly before the forward door 
and gazed intently at the polished side of the 
car. 

It was so indefinite a gaze and the object 
seemed so blank, that I was reminded of Bill 
Nye’s analysis of the man suffering with. stra- 
bismus, “one eye gazed into the unfathomed 
future, while the other ransacked the gloomy 
past.” 


After a moment’s hesitation he hopped lightly 
to the running board and made a closer inspec- 
tion, thereby revealing the cause of his curi- 
osity; it was his reflection on the polished sur- 
face of the door and as it shifted with his move- 
ments his excitement arose tremendously. 


His plumage ruffled, his eye sparkled and 
without awaiting to put on his shoulder the 
proverbial chip—shades of Don Quixote, San- 
cho Panza and the windmill—he launched him- 
self into the air, struck the car a furious blow 
with his spurs and by the intensity of his action 
was precipitated to the ground in complete con- 
fusion. 

Having no faithful servitor to aid him, he 
pulled himself together and without waiting to 
brush himself, dashed around on the other side 
at top speed to seek the hated enemy, cutting 
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A PUGNACIOUS PEACOCK 


Observing his image in the polished side of a motor car, this intrepid avian Don Quixote attacked the elusive 
image which most effectually evaded him. 


the corners at a great pace, seeking this elusive 
foe that was forever out of sight. 


When he had made about a dozen laps around 
the motor, his ambition cooled as his sprinting 
powers waned, thus bringing him gradually back 
to the reflecting point, where he again gave a 
perfect demonstration of the law of physics 


that two solid bodies cannot occupy the same 
space at the same time. 


At this moment a heavy voice punctured the 
episode with: ‘Well, well, this is a high old 
time; the blooming bird will spoil my car,” and 
Mr. Joseph saved the combatant from further 
disgrace by shooing him off the field. 
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THE GREAT PROGRAM OF POLAND AND CZECHOSLOVAKIA 
FOR NATIONAL PARKS 


By Dr. Watery GoETEeL 
Member of the Polish Naticnal Commission for the Protection of Nature. 
Professor of Geology, Krakow Academy of Mines. 


UT of the welter of post-war chaos and economic stress in Europe, the world will read, and 

consider with profound satisfaction, the news of the creation of these important national 

parks on the international boundary between Poland and Czechoslovakia, “for the protec- 
tion of the natural beauties” of those two nations. ‘The movement reveals a degree of spiritual 
recovery, poise and vigorous enterprise that is worthy of the utmost admiration. 


It is encouraging to note that these parks are projected together, instead of one only; 
and all of them are being founded and developed along the most modern principles of scenic, 
forest and wild life conservation. The most successful American models have been closely 
studied, and praiseworthy efforts are being made not only to preserve the works of Nature, but 
also to make them available, and enjoyable by all people who love the great outdoors. 


The largest, the finest and the most conspicuous of the three national parks of Poland 
and Czechoslovakia is the middle one, embracing about 1,000 square kilometers of the High 
Tatra Mountains. This magnificent domain includes a great variety of elevations and mountain 
scenery, and presents a truly grand ensemble. It will furnish suitable homes for many different 
kinds of wild life, and it presents great opportunities for work by acclimatization societies. 


We have been brought in touch with this fine East-European program of national park 
and sanctuary development through the kindness of Dr. Walery Goetel, Professor of Geology, 
Krakow Academy of Mines, because of our meagre efforts to be of some service along certain 
practical lines, relating to the development of a plan of foundation of international workability. 
Of the various printed documents now available,—which make an excellent exhibit,—there is 
nothing quite so clear or so well adapted to the needs of the American reader as Dr. Goetel’s 
own absolutely unchanged letter of information, written in English, which comes to us accom- 
panied by a splendid series of photographs of the Tatra International Park. It were a pity to 
edit or in any way mar this valuable document, and we trust that the reader will therefore not take 
too seriously Dr. Goetel’s far too generous references to the small services that we endeavored to 
render as requested.—_W. 1; TH. 


THE STATE COMMISSION FOR THE PROTECTION OF THE NATURAL BEAUTIES 


OF POLAND 
Krakow, Poland, October 20, 1924. wrote to you in May of this year through Mon- 
Dr. William T. Hornaday, Director, sieur P. A. Chappellier of Paris, asking you 
Zoological Park, New York City, U.S. A. for information about the National Parks lying 


Pear Sir Ae & member of the Polish Com- 01 the frontiers of the United States and Canada. 
mission for the Protection of Nature and Com- M. Chappellier was good enough to send on to 
missioner of the Polish Government for the me through the Polish Embassy in Paris your 
boundary settlement with Czechoslovakia, I letter of June, which gives a series of most 
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SUMMITS OF THE HIGH TATRA NATIONAL PARK 


A Tatra winter landscape. 


valuable suggestions and recommendations for 
us, who are establishing our National Parks, 
as well as a concrete plan for administering the 
same on the frontiers of Poland and Czecho- 
slovakia. 


I now venture to send you our most cordial 
thanks for the interest and good will you have 
shown toward our undertaking, and for the very 
valuable materials you have sent us. Please for- 
give us for thanking you at this late date, but 
my wish was to send you at the same time 
certain information about the matter in hand. 
The newest developments have come in these 
last days, thanks to the holding of 
several conferences with the repre- 
sentatives of the Czechoslovakian 
Government. 


It is a very curious thing that our 
plan has arisen out of the dispute 
about the boundary between the two 
States in the Tatra Mountains, con- 
cerning the area known as Javor- 
zyna. This dispute, which has been 
through all the international courts 
during several years, e. g. the Am- 
bassadors’ Conference in Paris, the 
International Tribunal at the Hague, 
and the League of Nations, has been 
ended in keeping with the higher 


ideals of civilization and humanity, by a 
protocol on which we have agreed, made in 
Krakow on May 6th, 1924, between me as the 
Polish representative and Eng. W. Roubik as 
representing Czechoslovakia. In this document 
all matters in dispute were arranged by common 
agreement, and Par. II of the same reads as 
follows: 


“Apart from the questions settled by the 
text Ol Appendix Ac of this. protocol,. the 
Commissioners discussed a series of matters 
of a more general nature, connected with the 
work of settling the boundaries and with the 


DOOR-SILL OF THE ICE GROTTO 
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: , 
NATIONAL PARK IN THE CARPATHIAN MOUNTAINS 

In the Mountains around Hoverla. 
cultural interests of the whole frontier line. ing between the United States and Canada; 
They came to a common agreement, to recom- which would create along the frontier areas 
mend to their governments the _ earliest set aside for the culture of fauna and flora 
possible concluding, and for preserving the wild beauty of 

(a) of a special agreement with regard to nature. 
Summer and Winter Touring, which will This document was confirmed in the last 


make possible and facilitate along the whole weeks by the League of Nations and the Con- 
mountain frontier of the two peoples the ference of Ambassadors and has become valid. 
development of this occupation, especially Without waiting for this, however, M. W. 
granting passport and communication Roubik and I laid before our governments our 


facilities. respective plans and held a series of conferences 
(b) an agreement to cover a National Park in Zakopane in the Tatras during September at 
Reservation, on the analogy of those exist- which representatives and experts of both sides 


were present. At this meeting we 
prepared sketches both of the agree- 
ment with regard to Touring and 
with regard to National Parks along 
the frontier. 


At the moment we have in mind 
to found four National Parks at the 
most interesting points of the Polish- 
Czechoslovak frontier which reaches 
almost the full length of the Car- 
pathian .ehain: i, €..7¢1L)> om the 
wooded slopes of Babia Gora, 1,700 
m. above the sea, (2) in the heart of 
the High Tatras, up to 2,600 m. 
above the sea, (3) in the heart of 
ENTRANCE TO THE ICE GROTTO the Pieniny district, 900 m. above 
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TATRA MOUNTAINS NATIONAL PARK OF POLAND AND CZECHOSLOVAKIA 


I—High areas of absolute protection. 


II—Lower areas of partial protection. 


From “Tatry Jako Park Narodowy,” 


by Stanislaw Sokolowski, Krakow, 1923. 


sea level and (4) in the high range of the 
Eastern Carpathians around Hoverla about 
2,000 m. above sea level. The places in which 
these reservations are planned are noted on 
the map which I enclose with fair exactness. 
As you see from this map the areas concerned 
are not large, especially if compared with the 
National Parks of America, but here in Europe 
we must work on a very small scale. These areas 
do deserve special attention, however, for this 
reason that every one of them presents a very 
peculiar type, or rather variety of types of 
landscape, and possesses a fauna and flora quite 
distinctly its own in Central Europe. 


Of the preparations made toward realizing 
this idea those connected with the park in the 
High Tatras are most advanced. These moun- 
tains have a character of their own, being the 
one properly Alpine group in Central Europe, 
and are known as the Tatry. My wish is to 
give you certain details with regard to them. 


Above all the principle on which we are rest- 
ing the founding of the National Park in the 
Tatras is the one which you propose in your 
letters, i. e., by the use of separate State edicts. 
I was greatly pleased when on the arrival of 
your letters I discovered that our initial plans 
were moving in the same direction as your sug- 
gestions based on so many years of experience. 
Our last doubts, therefore, in this regard were 
removed at once. 


The chief principle, therefore, which we have 
accepted on both sides is the setting up of inde- 
pendent plans for administration for the two 
sides of the boundary which will be based on 
the above mentioned Section II of the Krakow 
protocol: which plans will be as far as possible 
identical in form and in content. They will 
only be adapted to the laws prevailing in the 
separate States, and will give precise directions 
in regard to the protecting of landscapes, rivers, 
fauna and flora, to the administration of the 
Parks, etc., etc. At the moment we are busy 
with the preparing of these plans, and as soon 
as they are ready I shall send them to you with 
a request that you favor us with your valuable 
counsel also in this matter. For the moment I 
can report that virtually all of your suggestions 
have been incorporated in our plans and were 
of enormous help to us. 

Our greatest difficulty, which is also a differ- 
ence between the National Park in the Tatras 
and your parks in America, lies in the fact that 
our frontier areas are not as with you completely 
virgin nature, but are mixed, having sections 
that are quite untouched, and others that are 
highly developed by human devices, or at least 
full of tourist facilities. When one remembers 
that the great Polish plain has very little high- 
lands and that even for the Czechoslovakian 
world no such mountains as the Tatras exist 
elsewhere, it is easy to understand that the areas 
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In the projected Tatra National Park. 


A VALE IN THE BABIA GORA NATIONAL PARK 


Carpathian Mountains. 
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set apart for the National Parks have been 
occupied for a long time by the tourist trade. 


The regulating of this tourist trade, which 
apart from its good side has begun more and 
more to show up certain evils, such as the alter- 
ing of nature’s beauties in order to make the 
mountains more accessible, is one of our most 
important problems. We are working on its 
solution in common with the Tourist Clubs of 
both nations. The greatest disputes and opposi- 
tion arise from the necessity of completely clos- 
ing certain areas to tourists in order to protect 
rare species of animals, e. 2, bears, goats, 
prairie-dogs, etc. Another difficulty is the 
destruction of the forest and the excessive 
pasturing of the meadows by the native born 
with which we are carrying on a constant war. 


Finally, we must contend with the specula- 
tions of hotel owners and traders, with the wish 
to exploit the water power, with the destruction 
of animals and fish, and with poaching. In 
order to handle these problems we are intro- 
ducing into our plans two reservation belts, one 
where the preservation is absolute, and the other 
where it is partial. In the former; every kind 
of exploitation on the part of human beings is 
forbidden, with the exception of carefully con- 
trolled pasturing of cattle by the native born. 
ORCHIDS OF THE TATRA In the latter, partial exploitation is allowed, but 

Gyprddiuan spe2 carefully limited by special rulings. The belt 


A SKY PASTURE IN THE TATRA 
The Tatra National Park. 
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CROCUSES OF THE TATRA 
A meadow in The Tatra National Park. 


of absolute preservation is to include the central 
and highest portions, while the other will include 
the lower lying ones, with the exception that 
certain spaces of partial preservation may be 
included in the other if the natural conditions 
demand it. 

Our plan for the National Park in the Tatra 
Mountains, based on these principles, has been 
worked out by my colleague Professor Soko- 
lowski of the Forestry Department of Krakow 
University in a pamphlet which I am sending 
to you. On the map included with it the belts 
of absolute protection are marked “I,” those of 
partial protection “II.” The map includes the 
Polish Tatras and part of the Czechoslovak 
ones, and the Javorzyna area. There are several 
photographs in the text which illustrate the 
nature of the country. 


On another map which I also send, I have 
noted more or less exactly the boundary of the 
Park itself. One sees that the area of the park 
is for our European conditions quite large, in- 
cluding over 1,000 sq. kil. For your informa- 
tion as to the general appearance of the Tatras 
and the Park, I am sending you a series of 
photographs which will give you for the time 
being some conception of what our main parks 
on the frontier will look like. At a future time, 
if you wish, I will send you other and larger 
photographs. 


TATRA PINE (Pinus cenibra) 


A wind-stripped summit pine that wouldn’t give up. 
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I regret very much that I cannot yet send 
you any publications or documents in the Eng- 
lish language about our work. I am enclosing, 
as a sample, one of our periodicals (published 
in Polish) especially for the protection of the 
natural beauties of the country, together with 
a copy of a French publication prepared for 
the last Congress held in Paris in 1923. 


It is my warm desire to know intimately the 
splendid and spacious National Parks of North 
America, and especially those lying on state and 
national boundaries, which can best serve as 
models for us. For this purpose I should dearly 
love to come to America as soon as time and 
means permit, to see on the spot all that the 
American people have done. Meantime I shall 
be extremely grateful to you if you will be so 
good as to send us either direct or through the 
Foreign Ministry in Warsaw, or through your 


American Embassy here, any material or publi- 
cations, or copies of your State papers bearing 
on the question of National Parks. I make this 
request moved by a sense of the kindness with 
which you have met our former demands and 
in the conviction that what you send me will 
give us further and valuable help in the useful 
task we are engaged in. Perhaps in this way 
the work we are doing for the first time in 
Europe, and along the lines you have begun 
in the New World, may come before long to be 
realized in fact. 


During the winter further conferences will 
be held here on this subject, and I shall keep 
you informed as to their results. 


I remain, with deepest respect, 
Yours truly, 


Watery GOETEL, 


COLONIZING QUAIL 


The California Quail in New Zealand and 


Argentina. 


There is material for thought in the fact that, 
while America’s game birds are slowly but surely 
decreasing in numbers, at least one of our 
native species is providing not only sport but 
food in other lands. Mr. Charles L. Fagan, 
wireless operator for the Grace Steamship Line, © 
recently brought me the information that a small 
game bird was very abundant in the markets 
of Valparaiso, Chile. This naturally aroused 
my interest and I asked for a specimen. On 
his next trip, Mr. Fagan secured one of the 
birds and brought it to the Zoological Park. 
It proved to be a fine and lively male specimen 
of the California quail. 


This bird has been introduced into Argentina 
—just where, thus far, I have been unable to 
learn—and evidently is thriving beyond pre- 
cedent. Mr. Fagan assures me that during the 
period of the spring months of our North 'Tem- 
perate Zone, (autumn, of course, in southern 
South America), thousands of California quail 
are brought to Valparaiso from Argentina, via 
the railroad which tunnels the Andes. They 
are shipped alive, tightly packed in flat crates, 
and offered for sale at very small prices. 


A recent visitor from Christchurch, ‘New 
Zealand, Mr. Edgar F. Stead, furnished some 
interesting details as to the success of the Cali- 
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fornia quail in the Antipodes. ‘There are vast 
birdless tracts in New Zealand, from which 
the scant native species have been driven 


through inability to adapt themselves to rapid 


clearing of the land. A new avian population 
has been built up by importation from many 
countries and New Zealand’s birds are now a 
strange conglomeration. 


In the dry lowland districts of the Christ- 
church area, the California quail evidently has 
found an ideal home. Because of the density of 
the scrub it inhabits there, shooting is difficult. 
Mr. Stead’s description of quail shooting in 
New Zealand is amusing: the party, consisting 
of three or four guns, drivers and retrieving 
dogs, makes its way to a spot where quail are 
known to be abundant. Selecting a suitable 
number of trees, somewhat taller than their 
fellows and standing in a semicircle, each man 
breaks down the top at a point ten or twelve 
feet above the ground. On this he takes his 
precarious position and has a fair view over the 
lower scrub. 


When all is in readiness, the drivers are sent 
in and as the birds emerge, each gun takes pot- 
luck. When the shooting is over the retrievers 
are brought into use, for without their services 
it would be impossible to find the dead birds in 
the thick undergrowth. Conditions of this sort 
probably woyld be unpopular for quail shooters 
in California, but they certainly would be ap- 
preciated by the birds. feos. f. 


as tH = 


TWO GIFTS. 


To the endowment fund of the Zoological 
Society, Mr. Edwin Gould has generously sub- 
scribed $15,000. In this day of many “drives,” 
for all kinds of causes, such manifestations of 
interest in our Society are trebly welcome,— 
because the need for them is very great. 


~ Mr. Richard Thorne Tjader, grandson of our 
Mr. Samuel Thorne of cherished memory, has 
presented to the National Collection of Heads 
and Horns the truly grand mounted head of the 
large African elephant shot by his father, the 
late Richard Tjader, in British East Africa, in 
1906. This head as prepared in the field and 
afterward mounted by Mr. Herbert Lang, the 
famous field naturalist and collector in Equa- 
torial Africa for the American Museum. 


The Tjader elephant stood eleven feet four 
inches high, and carried a very fine pair of 
tusks, which of course appear in the mounted 
head. Beyond doubt, Mr. Thorne Tjader’s wel- 


come gift is one of the very largest and finest 
elephant heads in existence. It will very soon 
be transferred from the first picture gallery of 
the Administration Building to a permanent 
position in the Heads and Horns Museum. 


Ls See 
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THE EUROPEAN STARLING 


Although investigation has shown that the 
European starling, which is firmly established 
in the eastern part of the United States, is not 
so harmful as it is reputed to be in the Old 
World, many people look upon the bird as an 
undesirable alien. In a comprehensive report 
in 1921, the Biological Survey of the United 
States Department of Agriculture showed the 
economic value of the species, and makes avail- 
able additional information about this bird in 
Department Circular 336, Spread of the Euro- 
pean Starling in North America, by May 
Thacher Cooke, biological assistant. This 
publication traces the introduction of this 
species, its methods of spread, and the present 
extent of its range. 


The permanent establishment of the starling 
in North America dates from 1890-91, when 
about 120 birds were released in Central Park, 
New York City. From this center the species 
lias spread east to the Penobscot River, Maine, 
north to the Ottawa River, Canada, west to 
central Ohio, and south to Georgia and Ala- 
bama; though in the greater part of this terri- 
tory it is still of only local or accidental occur- 
rence. 

The starling is a prolific species, raising 
usually two broods of three to six young a year, 
and its rapid increase in numbers requires con- 
stant reaching out for new food supplies and 
nesting places. It seems to prefer the vicinity 
of water, and, at least in New England, is most 
abundant near the coast and in the lowlands 
of the river valleys. This preference has had 
a marked influence on the dispersal of the 
species. In its spread it has followed the 
coast and up the Hudson and Connecticut Rivers. 
Western New York was reached by the Hudson 
and Mohawk valleys and the lake region. The 
route to Philadelphia was probably via the 
Passaic, Raritan, and Millstone Rivers to the 
Delaware Valley. 


The year 1916 saw the territory occupied 
by the starling greatly extended. The first 
specimen found west of the Allegheny Moun- 
tains was taken at West Lafayette, Ohio, in that 
year, and at least one pair nested about this 
time near Washington, D. C. 


ca 


A COMMON ROTIFER (Rotifera vulgaris) 


Rotifers are found all over the world, chiefly in fresh water. They are distinguished by their circles of 

cilia, sometimes single, sometimes double, which through the miscroscope appear like revolving wheels. Many 

of the species can be desiccated, kept in a dry state for months and then be revived by applications of 
moisture. 


From a wash drawing by Harvey A. Van Cott. 
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Marked extensions of range were noted in 
various succeeding years, and starlings have 
been reported from many localities beyond the 
farthest limits of the territory at present con- 
sidered their breeding range. They have been 
seen within the past year at Athens and Thomas- 
ville, Georgia, at Lake Jackson, Florida, and 
-at Detroit, Ann Arbor, and Vicksburg, Michi- 
gan. The western-most records to date are 
Milwaukee, Wisconsin, and the bank of the 
Mississippi near Baton Rouge, Louisiana. 
Many of the outlying occurrences are probably 
due to the habit which these birds have of 
gathering in large flocks and roosts after the 
breeding season. In these roosts, especially in 
marshes, they become associated with  red- 
winged blackbirds and cowbirds, and when 
these migrate, some of the starlings apparently 
move on with them. 


Throughout most of southern New England, 
southern New York, northern New Jersey, and 
eastern Pennsylvania, the starling is now very 
abundant, in some places outnumbering the 
English sparrow. The barrier of mountains 
having been crossed all the Central States will 
in time be occupied by the starling, but it will 
probably take many years for the bird to become 
of economic importance in that region. The 
northern limit of its range may already have 
been reached. 


The undesirable qualities of the starling ap- 
pear to arise from its choice of nesting sites, its 
proneness to drive native birds from the vicinity 
of houses, and the flocking habit. Its food 
habits are in some cases more beneficial than 
those of many of the birds it supplants. In 
places where feeding stands are maintained, 
starlings are liable to consume all the food pro- 
vided for the other birds. The greatest danger 
from the starling seems to be from its habit of 
gathering into large flocks. 
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LIFE IN A DROP OF WATER 


An Interesting Story From a Pond in the 
Zoological Park 


By Harvey A. Van Corr 


HAT a strange creature!’ Such expres- 
sions are often heard in the Zoological 
Park; and there is no doubt that to the 

mind of the layman, many creatures are strange. 

I have wondered what these same people would 

say were it possible to place before them many 

of the inhabitants of the Park, whose very exist- 
ence is known to only a favored few! - Animals 
of most grotesque form and interesting habits 


6 


that live their marvelous cycle of life outside of 
cages and escape-proof inclosures, never depend- 
ing on attentive keepers for forage or protection, 
self supporting in every respect, thriving in 
their element in countless numbers, unseen and 
unknown by the passing visitor year in and 
year out. 


On one of my recent visits to the Zoological 
Park, I purposely carried a small half-ounce 
glass vial with a tight fitting stopper, which I 
filled at a small still-water pond just south of 
the Bear Dens; a beautiful wild spot surrounded 
by elder, many other varieties of shrubbery, 
and tall grasses and semi-aquatic plants, with a 
partially submerged log lying close to the 
water's edge, from the exposed sunny top of 
which scampered several painted turtles, fright- 
ened by my approach. 


The surface border of this tiny pool, for at 
least an average distance of two feet from the 
shore, was thickly matted with a profuse growth 
of a minute aquatic plant commonly known as 
“duck meat.” Intermingled with this were 
many light green threads of the ever present 
algae, which tied the growth into a dense green 
mass and effected a beautiful contrast with the 
more somber greens of the shore and the blue, 
reflected surface of the little pond. | 


A small quantity of this floating growth, with 
the sediment from the bottom and _ sufficient 
water to fill the vial was procured, the cork ad- 
justed and the sealed specimen stored in my 
pocket for safety. 


Upon arriving home some few hours later, 
as the contents of the bottle were very much 
agitated and clouded in appearance, I removed 
the cork and placed the small container on a 
shelf in my study where it remained for several 
days until I could find an opportunity to give it 
attention. 


When prepared to proceed with my investiga- 
tion, I found the cloudiness had completely dis- 
appeared, the sediment had come to rest at the 
bottom and the little plants were floating at 
the surface; the whole having the appearance 
of a very small aquarium, with the exception 
that fish could not be seen swimming about. If 
animal life were all that was needed to make it 
an aquarium, it was an aquarium indeed, for I 
knew that it was literally teeming with minute 
creatures, which could be revealed only by the 
aid of my microscope. 


So, with the microscope, paint brushes and 
pen I will disclose to my readers one of the 
most common forms of the minute animals that 
flourish in a tiny globule of pond-water, and I 
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think that this little organism is so interesting 
in form as well as habits that the expression 
“what a strange creature!” is most appropriate. 


With a medicine dropper, a globule of the 
water from the vial was placed on a glass micro- 
scope-slide and a section of a thread of algae 
laid across the drop on the slide, an area no 
larger in circumference than a buck-shot and 
the depths of this tiny aquarium were brought 
into focus by manipulating the stage, and focus- 
ing screws of the microscope. 


Slowly the thread of algae began to travel 
lengthwise across the field of view. Motion 
within the water was soon apparent, because of 
the currents carrying minute particles of opaque 
suspended matter, giving warning that some- 
thing alive might be expected. In fear of miss- 
ing what ever might be causing the agitation 
creating the currents, the adjustment of the 
stage and focus were slowed down, diminishing 
the progress of the thread across the field until 
movement was barely perceptible. Suddenly 
there shot into view what appeared to be, under 
the magnification of the microscope, two giant 
pin-wheels revolving at tremendous speed, each 
in close proximity to the other, both turning in 
opposite directions, and causing the currents 
of water and its suspended matter to whirl 
rapidly about them in ever increasing circles. 


Suddenly these strange living pin-wheels 
whirled out of vision and nothing remained but 
the agitated water. 


Slowly the creature was again brought to the 
center of the field, and a slightly lower power 
of magnification employed, which permitted the 
entire animal to be observed. What a curious 
creature, entirely unsuspecting that it was being 
intensely observed, and performing its natural 
functions just as though it were free in the little 
pond in the park. 


It was never at rest for an instant, the “pin- 
wheels” revolved continuously and the body 


rotated back and forth around its anchorage to — 


the algae. 


The body proper of the animal appears to be 
composed of a transparent amber colored sub- 
stance, in appearance not unlike gelatin, 
throughout which could be faintly noted many 
longitudinal canals and other internal organs. 
Motion was discernible within certain of these 
organs just below the “pin-wheels,” which were 
carrying out the functions of the mouth and 
mastication. Minute pellets of an opaque char- 
acter, that appeared to be masticated food- 
matter could be seen revolving within these 
mouth organs and, later, slowly passing down- 


ward through what evidently was the alimentary 
canal, thence into a very opaque organ consti- 
tuting the stomach. 


The complicated internal structure of this 
little animal would of necessity require a de- 
scription of a lengthy degree, I assume that an 
analysis of its movements and external struc- 
ture will prove far more interesting. 


Referring 4o the illustration, (a) gives an 
impression of the animal in action, showing the 
“pin-wheels” which revolve at a tremendous 
speed and create the circular currents of water. 
The animal is here fully extended with its foot 
grasping a thread of algae. Here also can be 
noted the plainly marked segmented body. 


In (d) we see a greatly enlarged view of the 
head parts, which are funnel shape in form. 
The outer rim of the funnel is lined with a row 
of bristle-like hairs, known as vibratile cilia. 
The detection of the cilia can be accomplished 
only by bringing the little animal into a state of 
quiet by applying a narcotic to the water in 
which it is being observed. There is but little 
resemblance between the cilia at rest and in 
action. Certainly the drawing (d) does not 
create the impression of “pin-wheels,’ and the 
marked pin-wheel phenomena is fully due to an 
optical illusion, caused by the exceedingly rapid 
whipping motion of the cilia in the water. 


Never for an instant does it stop its little 
“wheels” from turning, or the slower swinging 
motion of the body. Its full time is employed 
in seeking food, for which it works with a per- 
sistence that I have never noted in any other 
animal of a higher type. A sharp tap with a 
pencil on the stage of the microscope brings 
about an instantaneous reaction that baffles the 
power of the human eye, even with the aid of 
powerful magnifaction, to follow. The “wheels” 
as well as the body of the little creature have 
apparently disappeared. If it were not for 
the fact that a mental note had been made 
where the animal was attached to the thread of 
algae, we would be inclined to believe that it 
had jumped completely from the drop of water, 
except for the fact that at the point of attach- 
ment may be seen a globular mass, perfectly 
motionless and somewhat opaque in appearance. 
Just this and nothing else holds the attention 
and impels us to concentrate on this tiny spot, 
which is in the exact location previously occu- 
pied by our subject. Close scrutiny reveals the 
attachment to the algae thread by the claw-like 
extensions of the foot, which slowly forces us 
to realize that this little ball of matter must be 
the same animal. 
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But how could this be possible? Apparently 
it is but one quarter of the size of the original 
subject that we had under observation a moment 
ago, and, surely, it could not be compressed or 
contracted to so small a mass. Strict attention 
now as we observe the globular mass changing 
in form; slowly it is getting a trifle oval in out- 
line and more of the foot-part is coming into 
view, while the whole is gradually lengthening 
and assuming a form so similar to the first ob- 
served animal that we are almost certain it must 
be the original subject. If this is the same ani- 
mal with the “‘pin-wheels” it strikes the observer 
as though it were very much afraid to reveal its 
identity and was assuring itself that all danger 
had passed, before exposing its true form. Then 
without warning, there is a slight, convulsive 
movement, the ciliated lips burst forth and the 
“pin-wheels” are whirling again. 

This remarkable contraction is almost beyond 
comprehension and the procedure can _ be 
realized only after continual study. Reduced 
to ordinary terms, its movements may best be 
described by comparison with the mechanical 
action of the closing and opening of the 
telescope. 


The foot-segment slides within the segment 
above, these two combined segments into the 
next, the cilia fold down within the funnel 
shaped lips, the lips fold within the mouth, and 
the whole is drawn within the head part, then 
all is drawn within the only remaining section 
containing the first two segments described. A 
further contraction now takes place in the 
“telescoped” animal and the whole assumes a 
globular form. Throughout the change the ani- 
mal looses its previous transparency and be- 
comes more opaque as the contraction increases, 
until finally it is quite dark, as in (b). 

This animal practices two forms of locomo- 
tion; swimming being the most frequently em- 
ployed, which it can do quite rapidly, when in 
the form shown at (b), by breaking the grip of 
the foot, letting go with the foot and keeping 
fully extended, the whirling cilia draw it, aero- 
plane fashion, through the water with a speed 
almost impossible for the eye to follow. Less 
frequently it moves about along the surface to 
which it has been attached by contracting its 
cilia and mouth parts, then extending the head 
until it assumes the form of the neck of a bottle 
as in (f). Stretching out, then arching its 
body, as in (c), it secures a hold with its head 
and releases the foot, bringing the latter by a 
greater arching of the body, up to the head. It 
then takes a new hold with the foot, releases the 
head and continues the movements, which are 


identically the same as those of a measuring 
worm, until it has traveled the desired distance, 
when it again unfurls its “pin-wheels” and pro- 
ceeds to feed. 


Two little “dark-spots’” are always seen in 
the head section as shown in (d). Their ap-- 
pearance and position lead one to consider 
them as eyes. Whether this is the case, I cannot 
say. If they are not eyes, then the little animal 
is endowed with a most remarkable and sensi- 
tive sense of touch as is evidenced by the fact 
that a number of them swimming free in a drop 
of water, in their characteristic rapid manner, 
never have a collision with each other or with 
any submerged object; always allowing a mar- 
gin of clearance in every case. 


Space does not permit me to fully note and 
explain the many other extremely interesting 
habits of this microscopic animal, but I may 
arouse your further interest by stating that it is 
but one of many hundreds of equally strange 
lower forms of animal life to be found in similar 
waters that one can observe and study with the 
aid of the microscope, in the quiet of your home. 


If this creature could be captured and placed 
on exhibition as are the higher forms of animals 
in the Park, its cage would bear the following 
label: “Rotifera vulgarus, habitat, the fresh- 
waters throughout the world.” 


Lion Slaughter—The death has occurred at 
Gwelo Hospital in Bulawayo, South Africa, of 
George Allen, known as “Yank Allen, the Lion 
Shooter.” 


_ Mr. Allen, who was a native of Texas, went to 
South Africa seventeen years ago as a profes- 
sional hunter and did a lot of work on the 
British South Africa Company’s ranches up and 
down the country. He accounted for 258 lions, 
which must stand as a record, writes the Conti- 
nental edition of “The London Mail.” 


Like most genuine big game hunters, Mr. 
Allen was somewhat reticent in talking about 
his adventures, but he takes to the grave some 
scratches on the arms—mementoes of one nar- 
row escape. 


His description of a lion was that it was 
nothing more than a great big dog, and it was 
safest not to open fire until the lion was within 
twenty yards of the gun. Mr. Allen had 
“laughing cavalier’ eyes, in which was mir- 
rored that intrepid spirit which made him master 
of the denizens of the forest. For years he suf- 
fered from miner’s phthisis, contracted on the 
Rand, and this caused his death. 
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IBERIAN MAMMOTHS. 


(ELEPHAS PRIMIGENIUS)* 


Some Facts Concerning Their Discovery, Expeditions to Their Primeval Burial Grounds, 
Zoological Status and the Romance and Commerce in Their Ivory 


By Hersert Lane 


Associate Curator, African Mammals, American Museum of Natural History, New York. 
Fellow, New York Zoological Society. 


Continued from the January Number. 


Part III. 


As an argument against the boreal character 
of the mammoth there has been advanced the 
fact that in southern regions its remains were 
found mixed with those of such tropical types 
as the cave hyena (Crocuta crocuta spelaea) 
and the cave lion (Leo leo spelaea), that actu- 
ally had gnawed its bones. The Pleistocene 
European hippopotamus (Hippopotamus major) 
has been cited to the same purpose. 


Zoological Status. 


It is not so uncommon a feature among vari- 
ous groups of recent mammals to travel about 
in regions having relatively great differences 
in temperature and presenting a variety of en- 
vironments. Our American bison once roamed 
from the plains of northern Mexico to the wood- 
lands of Canada beyond Slave Lake. Another 
example is our puma, of which Theodore Roose- 
velt writes in his admirable account: “It is 
found from the cold, desolate plains of Pata- 
gonia to north of the Canadian line, and lives 
alike among the snow-clad peaks of the Andes 
and in the steaming forests of the Amazon.” 


In Africa the browsing elephant (Lo«odonta 
africana), with its preferred haunts in denser 
- wooded parklands, roams also over trackless 
swamps and enters arid desert stretches. The 
grazing buffalo (Syncerus caffer radcliffei) 
leaves the plains and invades forests, making 
itself at home even at 10,000 feet. Both on 
Mounts Kenya and Kilimanjaro records of the 
two visiting snowfields and glaciers are at hand. 
More surprising still are the giraffe (Giraffa 
camelopardalis tippelskirchi), exploring the 
mountain forests of Kilimanjaro, and the eland 
(T'aurotragus oryx pattersonianus), going even 
beyond to the mountain meadows. The lion in 
East Africa ascends from the lowlands to above 
7,500 feet as in the Rift Valley and within the 


# Philipps, J. E. T., 
247. 


1923, Geogr. Journ. London, LXI, p. 


* The photographs and some of the data in this article have 
been kindly contributed by Dr. E. W. Pfizenmayer, Curator, 
Natural History Museum, Stuttgart. Formerly: "Assistant, 
Petrograd Zoological Museum: Member of the Beresovka 
Mammoth Expedition; Leader of the Sangajurach Mammoth 
Expedition. 


mammals. 


range of the mountain gorilla (Gorilla berin- 
geri) on Mount Sabinyo,'’ reaching altitudes 
where the temperature during the night may 
drop below the freezing point. The lion has 
been bred with success freely exposed to the 
wintry rigor of the climate of Dublin. Leopard 
(Panthera pardus suahelica) and hyaena (Cro- ° 
cuta crocuta germinans ), also typical animals of 
the lowland, go to over 9,000 feet on Mount 
Kenya. There, up to 15,000 feet, near the border 
of eternal snow, hyraxes (Procavia mackinderi 
mackinderi) too occur, differentiated only sub- 
specifically from the lowland form. Colobus 
monkeys (Colobus abyssinicus kikuyuensis) are 
none the worse for icy-cold nights at 10,000 
feet though equally at home in the hot valleys 
far below. River-horses (Hippopotamus am- 
phibius) even in captivity seem not to be so 
susceptible to cold as generally believed. In 
the zoological garden in London at least they 
were known to take their tubs in _ frosty 
weather. 


Africa, with its very restricted mountain 
areas, gives no fair basis as to what happens in 
Asia with its more extensive ranges and moun- 
tain plateaus, or to what might have taken place 
in this respect during the glacial periods of the 
Pleistocene. Even among recent mammals the 
list could be increased considerably. One need 
merely mention the hardy, long-haired Man- 
churian tiger and the well-furred snow-leopard 
with firmly established haunts in colder climes 
though their closest relatives inhabit the trop- 
ics. The camel (Camelus bactrianus) and the 
yak (Poephagus grunniens), that survive the 
icy blasts of the Tibetan plateaus, show not 
the slightest effect in their welfare or reduc- 
tion in breeding on descending into more tem- 
perate zones. 


Certain it is that many of the high lands of 
the Pleistocene presented a wide, open expanse 
with an abundance of excellent pasturage, as 
indicated by the large herds of gregarious 
There should be no surprise that 
some of the southern carnivores, like the lion, 
hyaena, and others, followed up such. promising 
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prey. Perhaps the borders of rivers in the 
summer offered also an abundance of choice 
fodder to the hippopotamus. All points con- 
sidered, there is no reason why the hairy 
mammoth should not have wandered south. Its 
rambles may even have been undertaken during 
the colder season. 


Part IV. Habitat. 


Being great nomads, like most of their rela- 
tives, the mammoths unquestionably wandered 
back and forth through most of the northern 
countries of Europe, Asia, and America. Dur- 
ing the moist, cool climate of the third glacia- 
tion they made their first appearance in West- 
ern Europe, going as far west as the British 
Isles, at that time a peninsula, with the North 
Sea firm land; and even to Denmark and Scan- 
dinavia, where it was probably the remaining 
glaciers that stopped them at 62° North in 
Norway at Sejervaskter in Vaage; attaining, 
however, to 65° 30’ North in several places in 
Finland bordering the extreme north of the Gulf 
of Bothnia.1* They also went southward to 
northern Spain and to Italy within the neigh- 
borhood of Rome. From northern Siberia they 
passed over to Alaska and America by way of 
Bering Strait or the Aleutian Islands before the 
separation of these continents took place, thence 
to California and across: to North Carolina.’’ 
On the American continent their evolution pro- 
gressed into still more gigantic forms as they 
reached, evidently more inviting regions farther 
south. 


Encouraged by slight fluctuations of tempera- 
ture while glaciers were slowly advancing and 
retreating during the Pleistocene period, the 
mammoths, like other mammals, shifted accord- 
ing to seasonal changes, either north or south, 
just as some of the African elephants nowadays 
accommodate themselves to dry and wet periods 
by traveling from the lower plateaus into the 
mountain forests, and to escape from the annual 
grass-fires of the savanna into the safety of 
extensive swamplands. At the close of the gla- 
cial periods their haunts must have vitally 
changed. The mammoths apparently were not 
able to follow any more in the wake of the 
retreating ice and must have encountered con- 
ditions that sealed their fate. 


Most interesting is the evidence of what the 
gigantic beasts must have meant to the cave- 


14 Holst, Nils Olaf, 1913, L’Anthropologie, XXIV, pb. 
363-364. 

15 Matthew, W. D., 1915, Mammoths and Mastodons, Amer. 
Mus. Nat. Hist., No. 43 Guide Leaflet Series, p. 6. 

16 Osborn. Henry Fairfield, 1921, Men of the Old Stone Age, 
3rd Ed., New York, pp. 397-398, figs. 197-199. 


dweller of Europe. The Cro-Magnon men of 
France’® were the first to leave for posterity 
authentic outlines of these monsters they had 
hunted. One of the finest examples is the 
sketch of a huge, shaggy tusker cut into a slab 
of mammoth ivory found in “La Madeleine”’ 
cave. This and other equally characteristic pic- 
tures, such as a curious little figure of the mam- 
moth found at Predmost, furnish proof of the 
absorbing interest early Paleolithic man evinced 
in glorifying the enormous beast his heroes suc- 
ceeded in overpowering. These early artists 
evidently wished to commemorate the bearer of 
so bountiful a supply of meat. They undoubt- 
edly used parts of it as talismans, as in the case 
of a child’s necklace of mammoth ivory beads 
found at Predmost. 


Part V. Decimation and Extinction. 


In all probability the extinction of the mam- 
moths was a gradual process and may have 
lasted hundreds of years or more. No single 
cataclysm, as Howorth*’ believed, could have 
been widespread enough to account for their 
abundant, mostly scattered remains throughout 
the Holarctic regions preserved, as they are, 
in such different ways. Besides innumerable 
traces in northeastern Siberia, the neighboring 
Polar Sea, and the American continent, great 
accumulations of their fossil bones occur also 
in certain places in Europe. Predmost in Mo- 
ravia, where some 800 or 900 individuals were 
counted, is particularly famous, but the mam- 
moth deposits near Cannstadt in Wiirtemberg 
and Hofstade in Belgium illustrate similar in- 
stances. 


According to all authentic reports the mam- 
moths preserved as ice-mummies, and found 
under various conditions of entombment, per- 
ished singly. Some of them were in prime con- 
dition, as young and fat individuals prove, and 
had plenty of fodder in their stomachs. ‘These 
facts strongly favor the view that they met with 
accident, as instanced by the Beresovka and 
other finds. For this reason they have hardly 
any direct bearing on the real causes of extinc- 
tion of their race that is to be set at a much 
later period. In a way they might be com- 
pared with the frozen body and a skeleton of 
the African buffalo found by Ross'* and Mac- 
kinder respectively at about 14,000 feet on the 
glaciers of Mount Kenia. Wandering away 
from one of the many herds in the plains these 


11 Howorth, Henry H., 1887, The Mammoth and the Flood, 
London, ~. xviii. 

18 Ross, W. McGregor, 1911, 
Uganda Nat. Hist. Soc., Il, p. 63. 
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rovers had perished on their unknown, but curi- 
ous excursion. 


It is significant that only the most gigantic 
mammals of this decidedly gregarious Pleisto- 
cene fauna have been transmitted to posterity 
in frozen condition. Their tremendous weight 
and relative clumsiness seem to have played an 
important role. Did they slip and fall, or were 
they precipitated to depths where cold would 
preserve them? Or were some of their bewild- 
ered troops devoid of the necessary agility and 
grit to extricate themselves from overwhelming 
storm and deep snowdrifts? Or did furious 
gales and blizzards cover them alive with icicles 
that quickly grew to encasing blocks of ice? 
As regards greater catastrophies, subsiding 
land-masses may have brought their doom, or 
inundations engulfed them. A few may have 
found their final resting places in swamps and 
bogs. Considering the various finds, certainly 
some and perhaps all of the contingencies enu- 
merated contributed their share to the final ex- 
tinction of the mammoth. 


Every spring as a result of the setting in of 
warmer weather the important Siberian rivers 
move enormous masses of ice towards the Polar 
Sea. The clearing away of these obstructions 
is watched with intense excitement by the in- 
habitants of these ice-bound regions. A few 
months of river navigation means new freedom 
of trafic. They again can rove far and wide. 
It is then that hungry dogs may lead their 
masters to the masses of strongly smelling meat 
of the “mamonto” that has incidentally been 
uncovered along the thawing coves and banks. 


Mighty are the struggles oncoming spring 
leads against the wintry forces. For a while 
great portions of these streams are dammed up 
by mountains of constantly shifting ice floes. 
When these finally break through, parts of a 
new channel are often enough quickly ploughed 
up. After the generally sudden subsidence of 
these temporary floods, the old, abandoned 
stream-bed freezes over again, imprisoning huge 
blocks of ice, debris, and all. Some of the 
water for a while held below the icy cover drains 
off and here and there large scattered pits are 
left between the chaotic masses. After years 
have leveled out these sites, ponderous beasts 
like mammoths wandering over such treacher- 
ous places might easily break through, be in- 
stantly killed, or become hopelessly mired. 
Later on erosive material piled over all may 
have formed the basis for the surface soil that 
practically furnished permanent protection. A 
few frozen bodies found in what was considered 


alluvial soil, mixed with pieces of ice, in a posi- 
tion as if ready to walk off, may have perished 
in this manner. | 


The cramped position, broken bones, large 
amount of clotted blood in the body cavity, as 
observed in the Beresovka mammoth, point, as 
Salensky shows, towards instantaneous death 
by accident. The victim did not even have 
time to throw out or swallow the quantities of 
fodder between its molars and in process of 
mastication. Salensky gives a cause for such a 
tragedy. During extremely rigorous winters 
the formation of wide fissures in the ground is 
not rare in northeastern Siberia. With the on- 
coming warmer season these clefts rapidly fill 
with water which may cause extensive subter- 
ranean washouts. Later some colder spells may 
cover such basins with a sheet of ice, below 
which the percolation of the remaining water 
continues in other directions, thus giving rise 
to what really amounts to an underground cave. 
Subsequent strengthening of the surface ice and 
final covering with humus, until level again, 
would form a sufficiently strong cover for every- 
thing except the weight of so colossal a beast 
as the mammoth or rhinoceros. Later in sum- 
mer such places might be specially weakened 
and the unfortunate animal crashing through 
into the cavities would be instantly imbedded 
in the masses of ice and frozen debris loosened 
by the accident. Severe storms and periods of 
intensive freezing that usher in winter would 
soon remove all traces of the entombed. For 
thousands of years the victim might never be 
moved, except through the infinitely slow pro- 
cesses of floods and similar erosive actions. 


Without question all those mammoths dis- 
covered frozen in practically fresh condition 
were at the very moment of their destruction 
surrounded by a temperature that completely 
excluded decomposition. The perpetually 
frozen ground of northern Siberia acted much 
like a modern refrigerator. For periods vari- 
ously estimated at anywhere from 12,000 to 
25,000 years, such ice-mummies may have re- 
posed far below the protecting mantle of 
tundra vegetation. Here, as in the vast ex- 
panses of the “taiga,’ the swampy Siberian 
forests, they were, so to speak, permanently 
protected, the ground being frozen generally at 
three feet below the surface even during the 
hottest of summers. That great numbers of 
these and other mammals perished without 
being preserved in such perfect fashion is sure. 
In some places the earth and the shores of cer- 
tain islands along the Polar Sea were literally 
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crammed with their bones. The solid clay of 
higher sites inland preserved them pretty well, 
but elsewhere climatic conditions fostered the 
more rapid decay of others, or without doubt 
there would be many more. 


Part VI. Tusks: History and Romance. 


Mammoth tusks have for many _ reasons 
aroused considerable interest. To the scientist 
they are the permanently growing, second pair 
of upper incisors, composed mainly of a solid 
but peculiar dentine, the “ivory” of commerce. 
To the poor Siberian hunter, with his pick and 
ax ready to chop into pieces whatever tusks 
he can discover on his migrations in the wild- 
erness, they are “white gold.” To the Chinese 
artist the delicate, fine texture and _ peculiar 
pallor of the easily carved substance brings new 
incentive for his varied talents. 


Strongest is the claim of the superstitious. 
Small parts of mammoth ivory have meant to 
him the chance of his life. They have served 
even as relics of Christian saints. We are told 
that devout prayers addressed to them have 
given earnestly hoped for succor and success. 
Heathens with still stronger beliefs deeply im- 
planted in their hearts as regards the occult 
powers of this marvelous substance have had 
their satisfaction too. Equally many-sided were 
the supposed medicinal virtues of mere scrap- 
ings. The Chinese have been more beguiled by 
them than by their “dragon bones.’ And West- 
ern Europe did not free itself so very long ago 
from faith in such wonder cures. With their 
application, hemorrhages, ulcers, broken bones, 
epilepsy, fevers, plague, and cholera’? would 


all vanish, according to the fancy of many. For 


that very reason they furnished princely reve- 
nues. As many as sixty tusks from the fossil 
mammoth deposits at Cannstadt were sent to 
the pharmacy of the Court, and became the 
precious powder of the “Licorne.”’ 


Gross credulity has been carried even into 
other channels. What of the warrior whose 
sword hilt, carved of mammoth ivory, is worth 
more to him than one wrought of gold or silver? 


In the matter of art Siberia itself has made 
little use of its great supply of ivory. Only a 
few figurines, animals, characteristic scenes of 
the native land, often in heavy relief or bold 
freedom, combs, vases, and boxes, are made in 
certain centers. Export of the crude tusks after 
all has been the mainspring of their efforts. 


A great impulse to the exploitation of Sibe- 
rian mammoth ivory along the edge of the Polar 


19 Kunz, George F., 1916, Ivory and the Elephant, p. 239. 


Sea, its cliffs, and islands near the mouth of 
the Lena, was given when Catherine IJ, Em- 
press of Russia, took a personal interest in the 
matter. In October, 1771, she wrote to Vol- 
taire*®: “But what proves, I think, that the 
world is a little older than our nurses tell us 
are the finds of bones of elephants long ago 
extinct in these regions and imbedded several 
fathoms below the surface of the ground in 
northem: “Siberia; <Serentists= *°-* ~ *.~ have 
said that it is fossil ivory, but, how is it pos- 
sible? Fossils do not grow in the form of very 
complete elephants.” 


Some time before, she had given orders to 
investigate the archipelago later known as the 
“New Siberia Islands,’ whose highest point 
attains 1,200 feet. The southern two, low, and 
completely uninhabited Liakhoff Islands were 
named in honor of the fur merchant who, fol- 
lowing the tracks of an enormous herd of rein- 
deer coming from the north, discovered what 
later proved to be inexhaustible mines of mam- 
moth ivory. The Czarina also had conferred 
on Liakhoff the exclusive right to hunt and to 
collect ivory on them. 


Many huge tusks were partly sticking out of 
the sand and others, together with bones, were 
constantly swept up on the shores by the waves. 
To what depth do these marvelous deposits 


cover the sea bottom no one seems to know. Did 


these vast stores of wealth come from further 
inland, and were they carried out to sea with 
the crushing masses of ice in the spring? Here 
and there a frozen mammoth might have been 
moved thus along when whole sections of the 
partly thawed up river banks were undermined 
or torn out. Or did countless numbers of these 
huge beasts make their last desperate stand in 
these regions before the land was swallowed up 
by the sea? 

Evidence for subsidence of land-masses is 
more certain, as apparently much of this ex- 
panse once formed part of the Asiatic main- 
land. On some of these islands Silurian coral 
and Devonian limestone, volcanic rocks, indi- 
cate that uplifts, as might be expected, had a 
part in the present physiographic configuration. 
On the northern-most, Hedenstrém found Ter- 
tiary strata with fossil bituminous tree trunks 
in horizontal and upright positions, over 200 
feet above sea level. Other rich deposits of 
the same age with their interesting fauna and 
flora indicate a climate once very much warmer. 
But some of the lower islands off the coast show 
a few peculiar granite boulders and are covered 


2 Boule, M., 1917, L’Anthropologie, XXVIII, p. 187. 
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Outline engraving of woolly mammoth carved by 

Aurignacian man of early Magdalenian times on the 

rocky walls of the cavern at Combarelles, Dordogne, 
France: “Atter (Capitan andsbreul, 1901. 
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with a deep mantle of drift formed chiefly of 
sand, and buried ice in separate layers and in- 
congruous blocks. ‘These deposits were par- 
ticularly rich in ivory tusks and masses of mam- 
moth bones. Associated with them were the 
remains of other of the northern Pleistocene 
mammals, such as the woolly rhinoceros (Coelo- 
donta antiquitatis), Siberian bison (Bison pris- 
cus), wild horse (Lquus caballus fossilis), 
moose (Alces latifrons), reindeer (Rangifer 
tarandus), and musk-ox (Ovibos fossilis). 


Unquestionably the mammoth was boreal in 
habits and most abundant in the colder regions. 
In northern Siberia, it flourished in all the ter- 
ritories between the Ural Mountains, Obi, Yeni- 
sei, Lena, Indigirka, and Kolyma, and particu- 
larly in the adjacent islands of the Polar Sea. 
These, therefore, with their fabulous stores of 
ivory, are the greatest graveyard of mammoths 
known. Von Wrangell described some parts of 
this region as containing hecatombs of such re- 
mains before they were ransacked by those in 
search of the valuable tusks. Should we won- 
der that for over a hundred years organized 
ivory collecting flourished without any apparent 
diminution of the supply? 


The rigor of the climate imposed by far the 
greatest drawback to this greedy quest. At 
Liakhoff Island the open season lasts really but 
a few months. Bunge’ in 1882-1884 records 
90° F. below freezing point in winter, with snow 
falling half through July. But even under such 
trying circumstances enormous quantities of 
ivory have been removed. In 1821 one trader 
alone sent off 20,000 pounds. Middendorff, in 


21 Bunge. 1893, Congrés Internat. Zool., Moscou,. Session 
TT: (1892) pe 2. o 282, 

22 Nordenskidld, A. E., 1881, The Voyage of the Vega 
around Asia and Europe, London, I, p. 404 footnote. 


1841, estimated the annual output for the pre- 
ceding twenty years as at least a hundred pairs 
of tusks. In 1881 Nordenskiold,’’ basing his 
opinion partly upon the amounts still shipped, 
considered this figure as rather too low than too 
high. He arrived at the conclusion that since 
the conquest of Siberia select tusks from 20,000 
mammoths had probably reached the markets of 
the world. 


From Westendorp we know that the fairly 
well stabilized imports to Europe of fossil ivory 
in 1872—with London then the chief market— 
amounted to 1,635 mammoth tusks or about 
245,250 pounds, granting an average weight of 
150 pounds apiece. The proportion of well 
preserved ivory among such lots is surprisingly 
small—only 14 per cent; and a slightly larger 
amount, 15 per cent., is absolutely useless. But 
even the really “bad,” amounting to 54 per cent., 
and the “still workable,’ 17 per cent., when 
treated properly and fashioned into the plainer 
objects passed in the trade. 


For the most part these could not have been 
tusks of mammoths entombed in ice, the ivory 
of which compares well with that of recently 
killed elephants, but evidently had been subject 
to various disintegrating influences. So great 
was the demand for this remunerative article 
that in Europe mammoth tusks of far inferior 
quality to the Siberian product were formerly 
dredged in quantities from the Doggerbank by 
the North Sea trawlers. | | 

In rare cases mammoth ivory is slowly im- 
pregnated with certain metallic salts and then 
known as odontolite or blue ivory. Used for 
jewelry it is highly prized for the delicate, yet 


Perhaps all of 


An abnormally spiraled mammoth tusk. 
the part rooted in the socket, and more, is missing from 
the worn tip, one might presume the ivory was a bother- 


some burden for its bearer. Much rubbing at the point 
somewhat reduced its thickness. 
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The Beresovka mammoth skeleton as mounted in the Petrograd Museum. 


replaced. 


vivid, blue, turquoise-like luster. The Eskimos 
of Alaska, according to Gilmore, are fond of a 
blue dye they secure from the phosphate of 


lime (vivianite) formed by the decomposition of 


mammoth tusks. 

Many hundreds of thousands of these enor- 
mous tusks must have completely decayed. What 
great herds of shaggy mammoths may have 
roamed during Pleistocene times in the proxim- 
ity of the circumpolar area can be deduced from 
Darwin’s computations®* about the possible in- 
crease of the recent elephant, considered the 
slowest breeder of known animals. If, at a 
minimum rate of natural increase, between the 
ages of thirty and ninety years, only three pairs 
of young be raised, he comes to the conclusion 
that “at the end of the fifth century there would 
be alive fifteen million elephants, descended 
from the first pair.” 

The Pleistocene mammoths during several 
hundred thousands of years had totally adapted 
themselves to a life in a monotonous, frigid zone. 
Uniformity indeed is the hall-mark of boreal 
regions as much as diversity is that of the trop- 


23 Darwin, Charles, 1860, On the Origin of Species, 2nd 
ma., 2. 63. 
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One tusk and several ribs had to be 


To the top of the head, the animal’s height is given as ten feet, nine inches. 


ics. During so long a period they gradually 
became highly specialized, long-lived monsters. 
Being excessively slow breeders they entered a 
stage where further evolution or even slight 
adaptive changes were reduced to a minimum. 
This meant the death warrant of their race. 
Perhaps in the boreal climate the balance of en- 
docrine functions had long before been disturbed 
so that undesirable specialization went on un- 
checked and possibilities of forming varieties of 
greater vitality were practically eliminated. 
But whatever the causes of their final extinc- 
tion, here, at least, nature has preserved from 
the enormous numbers of these shaggy monsters 
a few victims of individual accidents as ice- 
mummies. ‘They have now become a unique 
source of information. Still others rest in 
frozen Siberian ground waiting to disclose more 
secrets of bygone ages. 


—~- wy > — 


IN NATURE’S WILDERNESS 


Stranger, if thou hast learned a truth which needs 
No school of long experience, that the world 
Is full of guilt and misery, and hast seen 
Enough of all its sorrows, crimes and cares, 
To tire thee of it, enter this wild wood 
And view the haunts of Nature. 

—William Cullen Bryant. 
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TEMS OF INTEREST 


An Ancient Tree—A juniper tree, believed 
to be not less than 3,000 years old is still stand- 
ing in the Cache national forest in Utah. Ex- 
perts who have examined the heartwood have 
found that the first two inches of growth took 
200 years... Later the tree grew at ‘the rate ot 
two inches in sixty years. 


—~<tom 


Barnacles not Color Blind.—The fouling of 
the bottoms of ships by barnacles may be great- 
ly lessened as the result of recent experiments 
with bottom paint by the U. S. Bureau of 
Fisheries. It was discovered that barnacles col- 
lect in large numbers only on blue and black 
plates, and that white, yellow, green and red 
plates are practically free from them. 
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Planting Trout.—Through the co-operation 
of the United States Bureau of Fisheries and 
the Montana State Bureau of Fisheries, 18,635,- 
200 Lock Leven and brook trout fingerlings and 
black spotted trout fry and eyed eggs were 
planted in the lakes and rivers of Yellowstone 
National Park during the past year. 


Most of the fish planting operations have 
been in charge of the Bureau of Fisheries, which 
maintains a hatchery at Yellowstone Lake, al- 
though the planting of nearly 100,000 finger- 
lings supplied by the Montana State Bureau of 
Fisheries was done by park rangers. 


—or— 


Snows Imperil Birds——The heart of every 
Northern lover of game birds must go out to 
those feathered creatures that brave the snows 
and icy blasts of winter, laughing at their rigors 
until nature sends rain and frost to create an 
icy prison from which there is no escape for 
bobwhite or the larger and equally hardy ruffed 
grouse. 


Such heavy snowfalls as we have had recently 
mean little to these birds. Secure under the 
shelter of hedgerow or fence or in the lee of a 
ditch bank grown over with weeds, the quail is 
snug and warm. But when a frost follows a 
thaw or rainfall it is a serious matter for the 
hardy warriors. Oftentimes the coming of 
spring reveals a tragedy quite as gruesome as 
when a fox or other “varmint”’ leaves traces of 
his feast in a pile of fluffy feathers. 


Quail were in evidence in the neighborhood of 
the metropolis last fall and until recently this 
winter. They were fed daily in many localities, 
but since the recent sleet storm few have ap- 
peared in their old haunts in Westchester 


County, or in Fairfield County, across the New 
York border in Connecticut, where the residents 
take delight in their cheery notes, whether 
heralding the coming of a new day or sounded 
as a call to roost at the approach of night. 


Unless there is a change in the weather short- 
ly there will be fewer quail and grouse to de- 
light the ear and charm the vision of bird lovers 
in territory where Jack Frost is accustomed to 
hold sway. 


—~<op— 


A Huge Bison Herd.—The next great trek of 
the buffalo on the Western plains will be by 
box car, if it takes place at all. The herds of 
buffalo at the Wainwright National Park in 
Western Canada, have increased far beyond the 
number which could be supported in a dry year. 
It is estimated that no more than 5,000 head 
should be held at Wainwright, as the total num- 
ber which the range will support year in and 
vear out does not exceed this figure. At the 
present time, despite the slaughtering of many 
hundreds of buffalo last year, there are still 
more than 8,000 head. Only young buffalo 
would be shipped, as it is considered imprac- 
ticable to transport the older stock. 


Longevity of Camels.—Thirty years is 
reckoned by the Arabs to be the extreme limit 
of age for camels, whose females may produce | 
ten or twelve calves in a lifetime. The normal 
age of a camel is reckoned to be something be- 
tween 15 and 25 years, the span of a generation, 
the period, as the Arab counts, between the 
marriage of two generations of the same family. 
A camel, which comes in its youth to a man as 
his bride’s dowry, being expected to still be 
“under him” on the occasion of his son’s mar- 
riage, says the Detroit News. 


The meat of a camel properly cooked and 
served with rice is said to be considered a morsel 
of delicacy by the Arab, but to a person unac- 
customed to it, it is said to have little to com- 
mend it, except in the absence of other food. 


te 


Wasps vs. Flies—The Department of Agri- 
culture is encouraging the propagation of a 
species of wasp from California which is an 
enemy of horseflies, says the Indianapolis News. — 
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Training Troupials—The common troupial 
of South America is a relative of our own 
orioles and is brilliant orange and black in color, 
says Nature Magazine. Thoroughly tame birds 
are entirely fearless and have most entertaining 
ways. The natural song is a clear whistle and 
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occasionally one sees specimens that have been 
taught to reproduce elaborate military airs. 
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Fossil Elephants.—The collection of fossil- 
ized bones at the Los Angeles museum, belong- 
ing to sundry animals that lived more than 
30,000 years ago, was augmented recently by 
the lower jaw and a gigantic molar of a Colum- 
bian elephant, a type of prehistoric mammoth of 
which fragmentary remains have been dis- 
covered only once before in southern California, 
says an Associated Press dispatch from Los 
Angeles. 


The specimens were unearthed at a depth 
of sixty feet in a gravel pit. The face of the 
molar, which is nearly eight inches long, is 
covered with thick plates of enamel, while the 
jaw bone, which had been broken off, has a 
length of eighteen inches. Both tooth and jaw 
were petrified. Their original owner lived in 
the Pleistocene period, in the opinion of Dr. 
W. A. Bryan, director of the museum. 

Silver Fox in England.—A dispatch from 
London states that England’s first venture in 
silver fox farming will get under way soon, as 
a result of a shipment of twenty pair of foxes 
from the Island to the Old Country. The forty 
animals, which cost $40,000, will be installed 
on a plot of ground near Oxford, and it is 
claimed by the promoters that the climate of 
England is ideally suited for the rearing of 
silver foxes. | ; 
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Ambergris.—Cape May, N. J., Feb. 138.—Fri- 
day the 13th proved a lucky day for John 
Rhodes, a beachcomber living near Fishing 
Creek. Walking along the beach today, he 
stumbled over a clot of ambergris worth about 
$1,060. 

It is thought the substance, used in the manu- 
facture of perfumes, was cast up by whales 
which have been observed off the Jersey coast in 
the last month.—Herald-Tribune (N. Y.) 
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Protection for Wild Fowl.—Richmond, Va., 
Feb. 10 (Associated Press).—A hugh sea wall 
will be built to save far-famed Back Bay, Vir- 


ginia’s paradise for the duck hunters of many | 


States, according to W. McDonald Lee, Virginia 
Commissioner of Game and Fisheries, who re- 
cently inspected the district after receiving com- 
plaints from hunters that salty waters from the 
Atlantic threatened to kill all food for wild fowl 
in the vast area. 


The waters of Back Bay are saline but not 
enough to prevent a wild variety of grasses and 
plants from growing on its shores and marshes. 
But, said the commissioner, the Atlantic Ocean 
has broken through its natural barriers of sand 
dunes and is pouring in too much salt for the 
plant life to survive. A sea wall to withstand 
the mightiest storms will be thrown across the 
weakened beaches. 
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Wild Life Preserve-—A wild life preserve, 
not for deer and elk, but for predatory animals 
such as mountain lions and wolves has been pro- 
posed by Prof. Charles C. Adams of the Roose- 
velt Wild Life Forest Experiment Station, at 
Syracuse, N. Y. 

Prof. Adams points out that at present all the 
protection goes to the game animals and live 
stock, and that the beasts of prey, which are in 
their own way very interesting animals, are in 
danger of being wiped out. He suggests that 
some isolated spot far from cattle ranges and 
game preserves be left to them, and to the ani- 
mals on which they prey—a sample of absolutely 
primordial wilderness as it was before man ar- 
rived on the scene. 

Such a thing is not possible, he pointed out, 
in the national forests, which are organized and 
run for economic purposes. Neither is it pos- 
sible in the national parks, which are set aside 
primarily for the recreation of great numbers of 
people whose presence necessarily disturbs nat- 
ural conditions. Such a reservation, he con- 
cluded, would have to be in an entirely new cate- 
gory, though it might well be administered by 
either the forest service or the national park 


service.—Sun, (N. Y.) 
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Moose Stops Trains—The Christian Science 
Monitor writes, that railroad trains in south- 
eastern Oregon lately have been delayed by a 
moose using a trestle there as a footpath. Not 
content to travel toward greener pastures by 
the usual trails, this moose has discovered that 
by walking across the long, high trestle con- 
siderable time may be cut off from the trip. 

The time saved is only on the part of the 
moose, however, and train crews are at a loss 
to know how to keep the trestle clear. 

“Lady Moose’ is the name of the animal, 


according to Capt. A. E. Burghduff, State game 


~. warden, who had her brought with five others 


to Oregon from Alaska two years ago. Six 
moose were captured in the north for transpor- 
tation to that State. “Lady Moose” frequently 
goes to the home of John Miller at Knool for 
food, Mr. Burghduff said. 


THE GREAT WHITE PELICAN OF EUROPE 


In writing of the white pelican of North America, Dr. Hornaday says “the is a grand bird, big, clean and immacu- 
late,” and this analysis can be as aptly applied to this European cousin who differs in having black wing-coverts. 
Directly after the mid-day meal of fish, the pelicans solemnly assemble on the edge of the pool of the Flying Cage 
where they spend a leisurely time drying out and digesting the food. The pictured bird was caught just on the 
take-off of a flight. The spread of wings is enormous. They are graceful fliers, and skillful divers and swimmers. 
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THE PASSING OF THE ALBATROSS! 
By C. H. TownsEnp 


FTER nearly forty years devoted to 
oceanography and_ fishery service in 
Atlantic and Pacific waters, the steamer 

Albatross a twin-screw, brigantine-rigged vessel 
of 1100 tons displacement, has passed out of the 
control of the Bureau of Fisheries. 

Her career as a deep-sea exploring ship has 
been a notable one. With her launching in 
1883, the field of marine investigations of 
American naturalists was extended from the 
shallow waters of coasts to almost the greatest 
known depths of the sea. During three cruises 
in the tropical Pacific under the direction of 
Alexander Agassiz, dredging was carried on in 
deeper water than ever before, animal life being 


brought up from a depth of 4173 fathoms or — 


more than four and a half miles. Her deepest 
sounding was 4813 fathoms (nearly five and a 
half. miles). Agassiz described her as “the 
best deep-sea dredger in existence,” and later 
wrote, “I can hardly express my satisfaction at 
having had the opportunity to carry on this 
deep-sea work on the Albatross. While of 
course I knew in a general way the great facil- 
ities the ship afforded, I did not fully realize the 
capacity of the equipment until I came to make 
use of it myself. I could not but contrast the 
luxurious and thoroughly convenient appoint- 
ments of the laboratory of the Albatross for 
work by day and by night with my previous 
experience.” 

Never actually out of commission except for 
a year or more before her sale, her record of 
service includes, besides many winters devoted 
to deep-sea investigations in tropical waters, 
long summers spent in surveying northern 
fishing banks, remote Alaskan harbors, and the 
estuaries of valuable salmon rivers, fur-seal 
investigations in Bering Sea, surveys of the 
California-Hawatian cable route, and gunboat 
service during two wars. 


1 Krom Natural History for September 1924, by permission 
of the American Museum Natural History. 


During her long career, this fine old explorer 
found her way into the uttermost parts of the 
sea; at one time tugging at her anchor in a wild 
Fuegian fiord as fierce williwaws from the high 
mountains fairly lifted the water; at another, 
lying off a fur seal rookery at the Komandorskis 
while officers tried to land on rocky beaches 
without smashing boats. 

Leaving Easter Island, where colossal stone 
idols have stood on the hills and cliffs since the 
disappearance of the unknown race that set 
them up, she might next be found slipping 
through a break in a coral reef, between far- 
reaching lines of boisterous surf, seeking shelter 
in the lagoon of a South Sea atoll. 

While dredging was done in deeper waters ad- 
jacent to all fishing grounds investigated, there 
were many voyages for purely oceanographic | 
research. The oceanic regions included in such 
explorations were the western Atlantic from 
Newfoundland and southward through the 
Caribbean Sea to the Strait of Magellan; the 
eastern Pacific off the coasts of North, Central, 
and South America; the tropical Pacific through 
Polynesia to Japan; and the western Pacific 
from the Japanese Archipelago to China, the 
Philippines and Borneo. 

If ever the American people received the 
fullest possible value from a government ship 
they received it from this one. The benefits to 
science, the fisheries, and commerce springing 
from her almost continuous investigations— 
the results of which have all been published and 
widely distributed throughout the world—are 
incalculable. The results of her deep-sea work 
—overshadowed, it is true, by those of the 
famous “Challenger Expedition,” which were 
embodied in fifty quarto volumes—would 
assume even larger proportions could they have 
been published in the same uniformly sumptu- 
ous style as those of the Challenger. The 
Challenger was a pioneer ship in oceanographic 
work and must remain the leader in the liter- 
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A FAVORING GALE 
The Albatross under sail and steam. 


ature of the science. The Albatross entered 
the field much later, but thanks to her more 
modern equipment and longer service, her 
collections were naturally much more extensive 
and the bulk of her published results was 
perhaps also greater. 

A bibliography of the Albatross compiled by 
the writer in 1901, contained nearly three 
hundred titles, including documents in _ pre- 
’ paration; since then, the number has been more 
than doubled. Many of the publications on the 
results of dredgings by the 
Albatross, more particularly 
those issued by the Museum 
of Comparative Zoology, 
are large quartos superbly 
illustrated. 

Comparisons are not in 
order, but it is of interest 
to record that once from a 
depth of 1760 fathoms (two 
miles) the Albatross brought 
up more specimens of deep- 
sea fishes at a single haul of 
the dredge than the Chal- 
lenger collected during her 
entire period of service. The 
writer and his assistants 
counted them at the time 
and, having the Challenger 
reports on board, looked up 
the record. There are in 
the National Museum and 
in the widely scattered lab- 
oratories of specialists many 


In the Bering Sea in 1889. 


Albatross deep-sea _ collec- 
tions awaiting examination. 
While serving as resident 
naturalist of the ship, the 
writer sorted, packed, and 
shipped to the Bureau of 
Fisheries and to research 
workers in museums and 
universities at home and 
abroad, actually carloads of | 
Spolia albatrossia. 

Naturalists connected at 
various times with the scien- 
tific staff of the Albatross 
were Agassiz, Mayor, Ko- 
foid, Bean, Jordan, Gilbert, 
Evermann, Bigelow, Sum- 
ner, and more than a score 
of others. The writer, after 
several agreeable years on 
board, reluctantly left the 
ship when assigned to duty 
at headquarters. Among the 
| score of naval officers de- 
tailed to the “‘Albatross”’ during her earlier 
years of service were many now on the list of 
rear admirals, including Benson, Rodman, 
Eberle, Wilson, Hughes, Burrage, Anderson 
and Johnston. Captain Tanner, her notably 
efficient and devoted first commander, contrib- 
uted more than any one else toward the per- 
fecting of the vessel’s equipment. 

Occasionally a beam trawl-net was torn away 
by the weight of its load, but I do not recall a 
single break in the five-mile-long wire cable. 


IN TROPIC SEAS 
The Albatross at the Tonga Islands, 1900. 
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DREDGING AT SEA 
The dredging boom may be seen out to starboard, and the port boom is rigged 


for surface towing. 


small that  unemotional 
Uncle Sam virtually threw 
her away. 

It is to be regretted that 
funds could not have been 
found for the continuance 
of her deep-sea investiga- 
tions, for which no vessel 
was better fitted. The 
Commissioner of Fisheries 
told me that any qualified 
group of American scientific 
men could have had_ her 
for the asking. Her buyer 
says she will not be broken 
up. 

When the late Sir John 
Murray, formerly of the 
Challenger, visited the ship 
at San Francisco, he paused 
at the top of the gangway, 
where the officers awaited 
him, lifted his hat, and said, 
‘“Gentlemen, I salute The 
Albatross.” 

An interesting coinci- 
dence in connection with 
the passing of the Albatross 
was the sale of the Hiron- 
delle, the splendid steamer 
built by the late Prince of 
Monaco for oceanic re- 
search. In accordance with 
the terms of his will, the 
proceeds from the sale of 
the vessel were applied to 
the endowment fund of the 


Oceanographic Museum at 
Monaco, which he founded. 


The Albatross after nearly four decades in the service of the 
government, in the course of which she participated in a number of important pay" © 


scientific expeditions, recently passed into private ownership. 


Tanner was a master at this sort of work but 
succeeding naval commanders learned to do it 
as well. It was reserved for Captain Moser 
to make the deepest successful haul—more 
than four and one-half miles—and all accom- 
plished in ten hours. Think of reaching that 
far down through the darkness of the ocean 
for a load! Imagine an air-ship similarly 
equipped and miles above the earth letting 
down a cable in the night-time for a haul from 
the surface of the earth! 

This ship went through forty years of service 
with little more of damage than ordinary wear 
and tear. 

Still staunch and seaworthy, she went to the 
highest bidder on the day of sale, for a sum so 


SPELLING THE PLURAL OF FISH 


By Ipa M. MEuuen 


HERE are few people, even among those 

who spend their lives studying fishes, 

who always spell correctly the plural 
of fish. 

The rule is that in referring to fish for the 
table, one should say fish, but in referring to 
specimens used for scientific study or as living 
exhibits, fishes is correct. Yet we may hear an 
expert stoutly aver that one should never speak 
of living specimens as fish, but only as fishes, 
and almost immediately thereafter refer to 
“forty goldfish,” confident that this is the 
right usage. 
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AT THE GALAPAGOS ISLANDS 
The Albatross anchored off Charles Island, 1891. 


How, then, can a layman be expected to spell 
correctly the plural of fish? 

We may refer to a dozen smelts, or a slice 
of cod, as fish for the table (even though we 
say “a smelt’’ and “two smelts’’). Yet, while 
we, as anglers, bring home a string of fish— 
as collectors, we return with fishes! We cook a 
pan of fish, and we display a tank of fishes. 

These differentiations are quite clear and 
simple. But there are complications. We have 
the problem mentioned, of what word to use as 
the plural in referring to a live fish, a part of 
whose name is fish—as goldfish, blackfish, 
weakfish, etc. Ought we to say “one weakfish ”’ 
and “‘two weakfishes?”’ The dictionaries avoid 
plurals, and as no ichthyologist except Dr. 
Carl H. Eigenmann of the University of In- 
diana appears to have committed himself, even 
slightly, upon the subject, we wrote him. 

Mrs. Eigenmann (also an ichthyologist of 
note) very kindly replied that in her opinion 
the singular and plural of bass and cod and 
mackerel are the same, unless we refer to sev- 
eral species, when we should say “the basses,”’ 
“the cods,”’ “the mackerels;”’ that in speaking 
of a fish like the tench, of which there is only 
one species, we should use the word tench for 
both singular and plural; whereas the plural of 
roach becomes roaches. ‘The layman in this 
case is at a disadvantage, not being likely 
always to know the number of species. . 


Mrs. Eigenmann thinks that when a fish’s 
name ends with fish, the plural should be fishes, 
as goldfishes, weakfishes, grayfishes. But when 
it comes to such a fish as the pudding wife, she 
confesses that she does not know how to spell 
the plural. Parenthetically we may add, how- 
ever, that the plural of alewife is often written 
““alewives.”’ 


fe 


FISHES AND FISHERIES OF NEW YORK 
STATE! 


By Ipa M. MELLENn 
HE fishes of New York state, like those of 


all states bordering upon the sea, are of 
both salt and fresh water kinds. Some, 
such as the sharks and skates, remain continu- 
ously in salt water, and some, such as pickerel 
and black bass, remain continuously in fresh 
water; others, notably the shad and marine 
sturgeon, leave the sea and enter the rivers to 
breed, and one fish, the eel, leaves the lakes and 
rivers and goes far out to sea to lay its eggs, 
never to return. 
The smallest fish on our New York coast is 


1 Prepared for the Chairman of Self Government, Inc. 
for Citizenship Training, who requested a ‘‘short summary 
about the fishes and fisheries of New York state, for young 
people,’’ being unable to make anything out of the standard 
works on fishes. 
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the sheepshead minnow a handsome little 
creature in blue and orange and the largest is 
the shark which has never been deemed 
worthy of a beauty prize. | 

The smallest fishes of our fresh waters are 
minnows and killifishes and the largest are the 
Great Lakes sturgeon and muskallunge or giant 
pike. The prettiest fish of our fresh waters is 
by general consent, the brook trout, although 
the sunfishes, with scales that glitter as though 
set with living gems, are close rivals. 

The fresh water fishes of New York state 
number 141 species. | 


In 1918 the fresh and salt water fishes occur- — 


ring within fifty miles of New York City, num- 
bered 247 species, of which about fifty are 
popular as food. Among these we find the 
familiar bluefish, cod and _ butterfish, the 
mackerel, flounder and sole, also the porgy, 
eel, weakfish, and many others. Asa matter of 
fact, nearly all fishes are edible, but many have 
not yet become fashionable for the human table. 
In New York City the fishes used for food are 
chiefly marine species, whereas Chicago markets 
handle ninety per cent. more fresh water fishes 
than ours do. 

Statistics for 1921 (the latest available) show 
that in that year 7,145 persons were engaged in 
commercial fisheries in New York state, with 
an investment of $13,836,455. The products 
for the year amounted to 210,377,152 pounds, 
valued at $4,986,918. Commercial fisheries, 
however, include not only fishes, but lobsters, 
crabs, clams, oysters, mussels, and all other 
aquatic animals taken for the fish trade. The 
annual catch of fishes in Lake Erie is said to be 
5,000,000 pounds. 
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THE PALOLO, OR EDIBLE SEA 
WORM 


By Ipa M. MELLEN 


TEM appearing in various newspapers and 
trade journals during January, 1925: 
“The mysterious ‘palolo’ a tiny fish 
found off the coast of New Zealand, can 
only be caught at dawn on one particular 
day in the year, when they rise to the 
surface of the sea for two hours.”’ 
The facts about the palolo: The palolo is not 
a fish, but a sea worm or marine annelid; an 
aquatic cousin to the earthworm and also a 


near relation of the clam worm. Like these 


familiar worms, its body is divided into seg- 
ments or rings; but unlike them, it is not to be 
had any day for the digging. 


There are three species of palolo worm— 
Atlantic, Pacific, and Japanese—and they live 
in rock crevices and interstices of the coral 
reefs at a depth of two fathoms. Instead of 
laying eggs like earthworms and clam worms, 
they are so organized that the hinder end of the 
body, containing the sex products, breaks off 
and swims away from the head end, which 
goes on producing more sex segments. In one 
species, the hind end develops a new head. An 
animal having no bones can thus break itself 
to far better advantage than can we, who have 
no power of regeneration. 

The Pacific palolos are regarded as such great 
delicacies by Samoans and Fijians that coastal 
chiefs send them as presents to chiefs of inland 
tribes. The worms are eaten alive, or baked in 
a covering of leaves. 

The palolo spawns in October and November, 
always upon two certain days: the day when the 
moon is in the last quarter and the day pre- 
ceding. Then the natives are in readiness 
early, and capture the worms in great numbers. 

The palolo is not the only worm used for 
food. Another kind of sea worm, with similar 
habits, is eaten in the New Hebrides. 
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MOSQUITOES! 
By Ipa M. MELLEN 


OSQUITOES are found everywhere on 
earth except: at the poles and in the 
deserts; and it is estimated that not less 

than 700 species ply between the equator and 
the far north. They breed in either fresh or 
brackish water, and their life history, which is 
not unlike that of other aquatic insects, has 
been made rather familiar of recent years by 
reason of various public campaigns against the 
pest, following the discovery that certain 
species transmit malaria, elephantiasis, yellow 
fever, and other dangerous diseases. 

In the United States, we have about 300 
species of mosquitoes, some of those best known 
in the northern states including the malarial 
mosquito (Anopheles) and the common mos- 
quitoes (Culex pipiens and C. pungens). The 


1The Aquarium is exhibiting a jar containing over 3,000 
mosquitoes which Mr. H. B. Maurer, Executive Secretary 
of the Anti-Mosquito Association of Long Island, discovered 
hibernating in a Brooklyn cellar. They are females, each 
containing several hundred eggs, which, had these mosqui- 
toes found their way to a Prospect Park Lake or some other 
body of water, would have batched enough of these annoying 
and dangerous insects to inoculate the whole of Brooklyn. 
If on Long Island there are only 1,000 cellars in each of 
which 3,000 mosquitoes have. taken up winter quarters, each 
mosquito carrying but 300 eggs, it would mean the hatching 
and liberation in the spring of 900,000,000 mosquitoes; and 
there are doubtless many more cellars and many more eggs, 
were the facts known. 
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THE COMMON MOSQUITO 


Eggs, larva and pupa of the mosquito. 
Drawing by Ida M. Mellen. 


common mosquitoes lay from 200 to 400 
grayish-brown eggs at a time, each about one- 
sixteenth of an inch in length, placed on end 
and agglutinated so as to form a small raft 
that floats on the surface, thus providing air for 
the developing young, which generally emerge 
in less than two days: The malarial mosquito 
lays from forty to one hundred black eggs, 
which are not agglutinated but float separately 
on their sides and hatch in about four days. 
Eleven to eighteen days may be required for 
the complete development of the mosquito from 
egg to imago, but in hot weather the life cycle 
is completed more quickly, and several gener- 
ations may hatch in the course of a year. On 
the other hand, the larvae may live for months 
before becoming pupae, and have been found 
hibernating over the winter in ice-filled leaves 
of the pitcher plant when the temperature was 
below zero, embedded in different parts of the 
ice. 
When not hibernating, the larvae wriggle 
often to the surface for air, though they can 
remain under water for ten or fifteen minutes, 
according to species. Like many other aquatic 
insects, their breathing organs. are situated in 
the tail; yet they feed under water, living prin- 
cipally on microscopic organisms and_ plant 
substances. The larva of the common mosquito 
while breathing at the surface, hangs head 
down, while the malarial species takes a bori- 
zontal position. After moulting three or four 
times, they turn into pupae, requiring only 
about seven days for this transition if the water 
is warm. ‘The insect is still active in its pupal 
stage, and like the larva, frequents the surface; 
but its respiratory organs are now reversed and 
placed at the head end, and it floats with the 
back of the thorax nearest the air. It partakes 
of no food in this state, intermediate between 


The larva’s breathing tube 
is in the tail; the pupa has two breathing tubes in the head. 


babyhood and maturity, as though | 
biding its time for the feasts to come. 
The thorax after two or three days 
splits, and the imago stage is reached, 
the winged insect drawing itself out of 
the pupal skin—not always an easy 
task—and taking to flight. 

Near a pond early in spring or sum- 
mer, it 1s sometimes possible to see 
thousands of infant mosquitoes just 
out of the water, flying off in clouds; 
but only a small percentage of the 
billions that are hatched ever draw 
human blood. 


In certain European mosquitoes the 
males are equipped with biting organs, 
but among American species only the 
female bites. The male is believed to 
_be exclusively vegetarian, and will sip 
beer, wine and molasses, so that it has been 


jocosely observed that if the female is the more 


deadly, the male is the natural alcoholic! 

The normal food of the female mosquito is 
fruit, watermelons, juicy plants and such vege- 
table substances, and she drinks water when she 
cannot get blood. Students of pathogenic 
mosquitoes have kept adult specimens alive 
for weeks in glass cages, by feeding with ba- 
nana, boiled potatoes, and water. 

Human beings are not the only prey of the 
mosquitoes, which have been observed to feed 
on chrysalis of butterfly, tiny fry of fishes, 
cicadas and their pupae, and also to attack 
turtles and birds. 

Male mosquitoes are distinguished by their 
feathery antennae. The malarial mosquito can 
be distinguished by the spots on its wings, 
which the common mosquitoes lack; the ma- 
larial mosquito has visible palps and mouth 
parts resembling three stings, while the palps 
of the common varieties are barely visible to 
the naked eye. The common mosquitoes rest 
in a position parallel with the surface selected, 
while the malarial mosquito rests with the body 
diagonally opposed to the surface. 

Adult male mosquitoes do not survive the 
winter, but the females, like the larvae, hiber- 
nate in ice and also in cellars, garrets, barns, 
and other sheltered places. Winter exter- 
minations of these adult females is important, 
for with each hibernating mosquito destroyed 
there are destroyed several hundred eggs des- 
tined otherwise to hatch in the spring. If 
cellars and similar favorable hibernating places 
are examined for mosquitoes during the winter, 
with a view to killing any that may be found, 
summer comfort may ensue. Methods sug- 
gested by experts for killing the mosquitoes are 
disinfecting, vacuum cleaning, swatting, and 
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A BOTTLE OF MOSQUITOES 
A collection of 3,000 mosquitoes gathered in a cellar. 


whitewashing over them. Like many other 
insects, they are clever, and even when torpid 
attempt to escape fumigation by descending to 
the floor where the fumes cannot reach them. 
It is, of course, of great importance also to 
destroy the eggs and young of the mosquitoes, 
when we consider that in a broken bottle filled 
with rain water, enough mosquitoes will breed 
within a fortnight to stock every house and 
garden for miles around. ‘They breed also in 
the rain-filled hollows of trees and stumps, 
tomato cans, kettles, pans and rain barrels, 
wells, mud puddles, ponds, lakes and marshes; 
in fact, in any place where water is standing. 
Kerosene and crude petroleum are effective 
in the destruction of eggs, larvae and pupae if 
the water is fully filmed, and even of adult 
females which alight upon it to lay their eggs. 
Little fishes are most effective of all mosquito 


destroyers, the common sunfish being an active 
enemy of the mosquito, as are also killifishes, | 
sticklebacks and minnows. | | 

Dragon flies in all stages feed upon mos- 
quitoes. Aquatic bugs and beetles and some 
salamanders join with the fishes in extermin- 
ating larvae and pupae, and the adult mosquito 
is preyed upon by bats and night-birds such as 
the night-hawk and whippoorwill. 

In the southern states the top minnow 
Gambusia has been found so effective in mos- 
quito destruction that it is called the mosquito 
fish, and the United States Government has 
shipped this species to the Philippine and 
Hawaiian islands, to Spain, Palestine and other 
places, for use in mosquito control. 


ee 
THE LAST OF THE WHITEFISHES 


HE last of our famous whitefishes died on 
January 31, 1925, at the age of twelve 
years. It was one of several hundred 

hatched in the Aquarium in January, 1913. 
This closes the record of a remarkable achieve- 
ment in fish culture. 

The oldest wild whitefishes of which we have 
any knowledge were “recorded provisionally as 
sixteen or seventeen years, but possibly 
eighteen or nineteen.” 

The fry of the Aquarium-hatched specimens 
were fed first with herring roe; next with a few 
mosquito larvae; third, with the fry of pike 
perch; thereafter with minced beef-heart, and 
finally (since 1919) with beef-heart in summer 
and beef-heart and minced clam in winter. 

Mr. John Van Oosten of the University of 
Michigan made monthly studies of scales from 
these fishes over the period of one year, estab- 
lishing beyond question the complete reliability 
of the method of determining a fish’s age by 
counting the growth-rings upon its scales. 

ee BO Ba he 
—_—__—___—_ > —_____—— 

Work of the Seahorse—The Aquarium well- 
boat Seahorse will begin her summer collecting 
work this season about the first of May. The 
field of operation will include the Sandy Hook 
region and the Great South Bay near Fire 
Island Inlet. 

Fishes are obtained with seines along the 
beaches and also from the large pound-nets 
operated by commercial fishermen. Inverte- 
brates are often collected with the dredge. 


+ 


Members’ and Ladies’ Day.—Members of the 
Society are reminded of the Annual Garden 
Party, May 21, 1925. 
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WORK AT THE AQUARIUM RESUMED 


The work of enlarging and altering certain 
parts of the Aquarium building which was 
brought to a standstill last August for lack of 
funds has been resumed, the City having pro- 
vided the long-expected balance for that pur- 
pose. 

The third story erected at the front of the 
building had been completed as to walls and 
roof but together with the dismantled second 
story, lacked all interior finish and remained 
unoccupied. 

The work still to be done includes the com- 
pletion of these two floors for service and the 
“rusticating’’ of the exterior walls from the 
ground to the roof. The exterior finish will be 
in gray instead of the discolored and peeled 
brown stone finish put on years ago, the rusti- 
cation process giving it the effect of stone work. 

Following the completion of these improve- 
ments, the next step will be the construction 


of additional glass-fronted tanks at the rear of 
the building, which will permit of a great in- 
crease in exbibits. The administrative office 
of the Aquarium, which has for many months 
been located in a building across the park, will 
be installed once more in its proper location, 
and the staff of the Aquarium relieved of the 
serious inconveniences connected with the oc- 
cupation of an outside office. 

During the fall and winter the employes of 
the Aquarium cheerfully undertook the labor 
of re-painting the walls, ceiling and columns of 
the main exhibition hall, no fund for contract 
painting being available. Although only a 
single coat of paint was applied a great im- 
provement in appearance has been effected. 
It is twenty years since the interior of this 
great hall has been brightened by painting. 
This is no small accomplishment for an under- 
manned institution like the Aquarium which 
has a working force of four men less than it 
had a dozen years ago. Seah. 


$-—___——_ 
CONSERVATION MATTERS 


By C. H. Townsenp 


The New York Zoological Society, at its 
thirty-first annual meeting on January 13, 
1925, adopted resolutions relative to the pre- 
servation of elephant seals in Guadalupe Island, 
Lower California, and sea lions inhabiting the 
coasts of British Columbia and the United 
States. 

These resolutions, together with certain pub- 
lications of the Zoological Society on the com- 
mercial value of elephant seals and sea lions, 
were sent to fishery and other officials in the 
regions concerned. The U.S. Biological Survey 
offered support in the case of the elephant seals, 
proposing to confer with the Customs Service 
as to the possibility of preventing the clearance 
of American vessels intending to kill elephant 
seals. The preservation of the elephant seal 
in the waters of Lower California is chiefly de- 
pendent upon the protection afforded by the 
Mexican Government. <A cordial letter re- 
ceived from the biologist attached to the Mexi- 
can agricultural service in Lower California 
indicates a decided interest in the matter. This 
official has visited the elephant seal herd at 
Guadalupe Island for three years in succession 
and proposes to do so again. 

Letters of .approval were received from 
points in California. A letter of protest from 
the California Academy of Sciences to a state 
senator against the proposed killing of elephant 
seals and sea lions was given publicity in the 
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newspapers. ‘The resolutions adopted by the 
Zoological Society were also sent to the state 
senator, whose unfavorable attitude has been 
prompted by commercial fishermen. 

One west coast journal published in full the 
lengthy report of the Zoological Society on the 
value of the sea lion and registered an editorial 
protest against the killing of either sea lions or 
elephant seals. 

Another resolution adopted at the annual 
meeting of the Society related to the giant land 
tortoises of the Galapagos Islands. ‘These re- 
markable and valuable animals are threatened 
with early extinction through the destruction 
of their eggs and young by wild dogs and pigs. 
There being no hope of their preservation on 
their native islands, the Executive Committee 
of the Society will take such tortoises as can be 
secured and transport them to a suitable place, 
preferably within the jurisdiction of the United 
States, where suitable climatic conditions would 
favor their increase and perpetuation, 

While the Zoological Society has long been 
an acknowledged influence in conservation, its 
efforts in that direction admit of no respite. 
The tendency to destroy wild creatures always 
exists. 

The commercial fishery interests are frequent 
offenders, often seeking to camouflage their ex- 
haustive or wasteful operations by agitation 
against sea lions or pelicans or anything they 
may declare to be “terrifically destructive to 
food fishes.”’ Misguided anglers destroy many 
kingfishers, herons and other beautiful things, 
using the same weak excuse. It is slow work 
teaching the irresponsible biped with a gun to 
let all wild life alone except the game which he 
may take in season. 


So 
THE FEEDING HABIT OF THE MORAY 
By WauteR H. CuHute 


Director of the Boston Aquarium 


Upon the introduction of a number of snap- 
pers (young bluefish) into a tank containing a 
spotted moray about three feet long, one of the 
snappers was immediately seized by the moray, 
before it reached the bottom of the tank. 

Gripping its prey by the head, the moray 
proceeded to tie its own tail into a knot.’ This 
knot quickly moved forward along the moray’s 
slippery body, passing over its head and onto 


1JIn the Bulletin for November 1916, Major Chapman 
Grant described a similar knotting of the body of a moray, 
for the purpose of disgorging when taken captive after a 
heavy dinner—a time when fishes, like other animals, are 
almost helpless against their enemies. In this instance, the 
fish, after tying its body in a tight thumb knot, held the 
hind end rigid and backed the fore part through the loop, 
thus forcing out five grunts and a Bermuda chub, and leaving 
itself free to wriggle off the dock. 


the body of the snapper. Depressing the spines 
of the victim in passing, the knot seemed to 
tighten over the posterior end of the fish and 
the whole body of the moray was convulsed, 
apparently in trying to force the struggling 
snapper into its mouth. Once the hold slipped 
off the victim’s tail, and the same procedure 
was repeated, the knot starting at the tail and 
advancing until it resumed its hold on the 
snapper again. ‘The whole procedure was 
effected with a smooth, gliding motion, de- 
liberate but continuous. 

It was particularly interesting because of the 
fact that in captivity morays have generally 
been found to be reluctant feeders, requiring 
to be coaxed with a piece of raw fish on the end 
of a stick, or even to have the food forced into 
their open mouths, much after the fashion in 
which snakes are fed at the Zoos. 


+ 


The Prevalence and Perpetuation of Natural 
History Errors.—‘ ‘Nothing is more gratifying 
than to make a mistake and then see it copied 
without credit by all the other newspapers in 
the same county.”’—Boonville Republican. 

We might add that, judging by the continual 
repetition of misstatements of fact in natural 
history books, errors in. zoology are generally 
passed along in the same way! One popular 
encyclopedia describes the salmon as burying 
its eggs under four feet of gravel (instead. of 
laying them in four feet of water) and another 
recently issued repeats the ancient fallacy about 
the pilot fish leading the shark to its prey and 
“signalling the time and direction for the shark 
to dart at its victim.’ Almost any day one 
may see at the New York Aquarium gray 
sand sharks with pilot fishes swimming’ safely 
at the tail end of the host, just as they do in 
the sea when accompanying any species of 
shark—forming a retinue and not an advance 
agent or general director. 

The newspapers also make egregious errors 
which could easily be avoided by a telephone 
call to the Aquarium, Zoological Park, or 
Museum of Natural History, if they really 
desired accuracy. An instance of this oc- 
curred lately in a widely circulated statement 
that an immense game sanctuary in France’s 
antarctic possessions would protect the polar 
bear and walrus, as well as sea lions and pen- 
guins. The polar bear and walrus are strictly 
arctic, and these four forms are nowhere found 
together. 

People do not seem to own dictionaries, yet 
the money lost yearly in wagers that a whale is 
a fish would purchase for the losers a handsome 
library of reference books.—/. M. M. 
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SBABOTY -— 


Found in parts of South America and the Isthmus of Panama. 


SOUTH AMERICAN TORTOISE (TESTUDO TABULATA) 


This specimen from the Isthmus and now in the 


Zoological Park, attains a length of two feet and is closely related to the tortoises of the Galapagos. 


A RELATIVE OF THE GALAPAGOS 
TORTOISE 


By C. M. Breper, Jr. 


CCORDING to Garman! the origin of the 
giant tortoises of the Galapagos Islands 
(Testudo elephantopus, et cetera) is di- 

rectly connected with the “‘jaboty”’ of South 
America (Testudo tabulata). If this view is cor- 
rect we have here one of those few cases in 
which a species has undergone evolutionary 
change of a considerable degree in part, while 
the remainder continued surviving in perhaps 
unchanged form for even to-day this near rela- 
tive of these nearly extinct giant tortoises, ranges 
in considerable numbers over parts of South 
America and the Isthmus of Panama. 

My acquaintance with it was made while ex- 
ploring the virgin territory of Darien, the 
eastern-most province of Panama with the 
Marsh-Darien Expedition. Most of our time 
was spent on the Pacific slope of that province 
and there not a single specimen was seen. In 
fact no tortoises at all were found, the only 
chelonian life being a few river turtles, whose 


iSamuel Garman ‘‘The Galapagos Tortoises.’’ Mem. 


Mus. Comp. Zool., Vol. XXX, No. 4 


eggs we were reduced to eating on one occasion 
when our larder was depleted. However, as 
soon as we crossed over the divide and entered 
the Atlantic drainage they at once became 
noticeable and in places exceedingly abundant. 

We stayed for some time at the small Indian 
village of Caledonia, on the coast about thirty 
miles from the Colombian border. Here, where 
most of them were seen, they wandered with 
equal indifference through the village “‘streets,”’ 
the sometimes open-sided huts and in the 
wooded land nearby. The villagers who seem 
to be very fond of pets, as primitive peoples go, 
often had them tethered up with all sorts of 
other native animals such as spider monkeys, 
honey-bears, parrots, parrakeets, macaws and 
so forth. These people speak the Cuna lan- 
guage and I find recorded in my note book 
the word yala-moro? as their name for this 
tortoise. They distinguish it from the hawks- 
bill turtle (EHretmochelys imbricata) the only 
other common species here, by calling the 
latter yar-oka.? This latter species is of con- 
siderable importance to them as its valuable 


shell is traded to the occasional trading sloop 


2 'The spelling is purely phonetic, the a’s are as in ‘hat’ 
and the o’s as in ‘more,’ and the syllables are given about 
equal weight. 
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that makes Caledonia Bay a port of call. 
The valuable plates are removed in barbaric 
fashion, fire brands being brought to bear on 


the shell of the living animal until they begin . 


to peal off. When they have reached this 
stage they are easily stripped off. 

The yala-moro however seems to be of more 
importance to the boys that always teem in 
such villages. They can often be found with 
them although probably my presence stimu- 
lated an interest as there was the hope of a 
possible trinket or “‘real’’ in sight as a reward. 
However I would often find them tethered to 
some house support by means of a tough vine 
fastened through a small hole in the posterior 
margin of the carapace, in a manner practically 
identical with the system in vogue with our 
own boys in keeping the box tortoise (Terrapene 
carolina) of our eastern states as pets. In fact 
the attachment these naked little brown boys 
showed for their tortoises together with the 
general appearance and coloration of the latter, 
could not but remind me of home, where I knew 
the sons of my own race were likewise worrying 
tortoises of a superficially similar appearance 
in a similar way. ‘These tortoises however 
averaged somewhat larger than our box tor- 
toise, the largest shell seen exceeding fourteen 
inches in length although most were consider- 
ably smaller. 

The islands off this coast also form a part 
of the habitat of these tortoises, but they are 


especially abundant only where there is a 
village, the boys probably carrying them from 
place to place, although food is probably more 
accessible in the villages for these largely 
vegetarian animals and may cause them to 
gravitate to such places. When contemplating 
the islands not occupied by man and inhabited 
by little but birds, land crabs and a few tor- 
toises 1t was easy to let the fancy conjure up a 
picture of the possible conditions on the Gala- 
pagos when a few half starved stragglers found 
a haven there, grew to immense porportions in 
size and numbers and finally were practically 
extinguished by the hand of man. 


——___4$—__—_ 


PANAMA HERMIT CRABS 


By C. M. Breper, Jr. 


HE Pacific coast of Panama is known for 
its great tides and the foul and muddy 
flats that the tides lay entirely bare 

because of the gentle slope. Here a miscel- 
laneous assortment of vultures and_ gulls 
descend to pick over the general debris in 
search of stranded marine worms, small fishes, 
molluses and various other organisms that the 
retreating waters leave in their wake. Amid 
these avian scavengers those of a lesser sort 
work with equal avidity; crabs of curious pat- 
tern and cut, some adapted to an alternate 


LOW TIDE NEAR PANAMA CITY 


A Pacific flat with gulls and vultures searching for stranded marine organisms. 


Photograph by C. M. Breder, Jr. 
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HERMIT CRABS (CENOBITA) 


A collection of hermit crabs in the New York Aquarium, from the Pacific coast of Panama. 


The large light-colored 


shells are those of the local sand-collar snail which the hermits appropriated. Photograph by C. M. Breder, Jr. 


soaking and parching, whilst others make 
hasty excursions from the more solid ground. 
Still other species seldom or never make lengthy 
trips below the reach of high tide. Among 
these is the rather large hermit crab (Cenobita) 
of this coast, which lives just above the reach 
of high tide and is terrestrial to all intents and 
purposes. The individuals of this species 
secrete themselves so securely that it is next 
to impossible to find any considerable number 
of them by daylight, but let the searcher prowl 
the beaches at night when each succeeding 
breaker streaks the beach with an unearthly 
glow, resulting from the myriad phosphorescent 
organisms of Panama Bay stimulated to 1l- 
lumination by the rough tumbling they receive, 
as the long Pacific ground swells trip up on the 
gradual shore line, for then these gregarious 
“hermits”? may be found in abundance; so 
numerous indeed that it is frequently almost 
impossible to walk without treading on them. 
Every piece of flesh or vegetation cast up 1s 
covered with them as they struggle with the 
active bacteria of the tropics to feed before 
decay has reduced the material to a mere black 
stain in the shifting sands. 


Their first reaction on approach is to whit- 
draw within their shells but they do not remain 
quiescent for long, as do most animals that 
seek protection in stillness, for their restless 
nature urges them to seek safety in flight almost 
as soon as they have stopped. This hesitancy 
makes their capture easy, so it was with no 
bother at all that I succeeded in gathering a 
bag full for the Aquarium, one evening shortly 
before sailing homeward after crossing the 
Isthmus through fascmating jungle lands with 
the Marsh-Darien Expedition. 

The hardihood of these crabs in captivity 
Was a surprise and it was not until our severe 
winter set in that we had any trouble with them, 
but then, like most tropical animals they began 
to diminish and shortly their numbers were 
sadly reduced. However, prior to this time 
their growth was rapid and soon they chafed 
at their shells. They immediately appropri- 
ated larger sand-collar shells (Lunatica) from 
our north Atlantic coast which were then 
supplied, and seemed perfectly satisfied with 
their foreign substitutes. One individual in 
particular was especially interesting as he 
rolled and piled up three such shells together 
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THE SARGASSUM FISH (PTEROPHRYNE HISTRIO) 


This little fish makes the floating beds of weed its whole world. 
matches that of the weed; it feeds on many forms of crustacea that live in the 
weed, principally shrimp, and there it builds its nest, fastening the eggs to the 
From a specimen taken by the U. S. S. Albatross. 


fronds by silk-like threads. 


with much effort and systematically went 


about probing each one with his soft hinder end 
until the most desirable had been. slected. 
Despite their appearance they are adept and 
capable at climbing, and not infrequently did 
we find one on a trip of investigation amid the 
visitors. Their adopted shells seem to be 
ample protection from mechanical shock for I 
have seen them drop ten or more feet both in 
Panama and at home onto solid rock without 
apparent injury. In fact it seems to be their 
most rapid means of descent, apparently being 
used with intention, at times. 


—_____—_——— e—_____—_ 


WEED MASSES IN THE SARGASSO SEA 


By L. L. Mowpray anp C. H. TownsEenp 


HE British steamer Clan MacFadyen which 
arrived at Baltimore on March 11, 1925, 
reported encountering masses of weeds 

in the Sargasso Sea that impeded the progress 
of the vessel. 

The Captain stated that the field of Sargas- 
sum passed. through on the run from the Azores 
to the Antilles, extended beyond the usual area 
and was of greater density than he had pre- 
viously observed it. 

As there appears to be little definite infor- 
mation available respecting the impenetrability 
of weed masses in the Sargasso Sea, the follow- 
ing record by Mr. Mowbray of the Aquarium 
staff is of decided interest; ““I have seen many 


thick and matted patches of 
Sargassum off the south 
coast of the Bermuda 
Islands, covering areas of 
several acres. On one occa- 
sion, in the pilot boat Sz. 
George, it took us one hour 
and a half to sail along the 
windward side of a patch of 
weed, the vessel going'at:the 
rate of five miles an hour. 
We estimated this mass to 
be seven and one-half miles 
long by a half mile in width, 
and found it to be many feet 
in thickness. While sailing 
along we noticed on top of 
the weed and near its edge, 
a small hawksbill turtle and 
put out in the dinghy to try 
to capture it. On reaching 
the edge of the patch we 
had to force the boat up on 
the weed. The sea rolling 
in on the windward side 
made it quite easy to progress until the action of 
the waves was no longer felt, when it became 
more difficult. The turtle traveling faster on top 
of the weed than the boat through it, we aban- 
doned the pursuit. Getting back was. still 
harder and after working a considerable time 
and making very little headway the pilot in the 
larger boat decided to come by and throw us a 
line which pulled us free from the mass. 

These masses of weed contain large quantities 
of animal life, crustaceans, mollusks and fishes 
being among the most abundant forms. There 
is always considerable flotsam covered with 
barnacles. | 

The animal life, with the exception of the 
barnacle, has the protective coloration of the 
weed. The most abundant crustacea are 
Neptunus sayi, Planes minutus and several 
species of the gulfweed shrimp of the genus 
Palaemon. Among the fishes the Sargassum 
fish (Pterophryne histrio) is very numerous. 
This interesting angler builds its nest in the 
floating weeds. Large clusters of eggs fre- 
quently found attached to the fronds of the 
weed which are drawn together and fastened 
with silk-like fibres. These clusters are often 
a foot in diameter. 

The pelagic pipe-fish (Stphostoma pelagicus) 
is quite abundant. A species of naked mollusk 
(Scyllaca pelagica) is also found in considerable 
numbers. Numerous larval stages of shore 
fishes, such as Balistes, Holocentrus, and Neo- 
maenis are found. These forms are no doubt 
simply taking shelter in the weed while over 


Its color 
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SARGASSUM WEED CAST ON THE BEACH 
Photograph by L. L. Mowbray. 


Cooper’s Island, Bermuda, December 28, 1924. 


oceanic depths, and in this way are transported 
to many localities far from their native shore 
habitat. Many pelagic forms such as dolphin, 
young jacks and pilot fishes are found swimming 
leisurely behind large masses of weed. ‘There 
are many pieces of paraffin wax among the 
weed that bear the marks of sharks’ teeth. 

Many of the Bermuda fishes have unques- 
tionably been carried to these oceanic areas in 
larval stages in the floating weed. I am in- 
formed by the old farmers of the Bermudas, 
who some twenty years ago depended alto- 
gether on the gulfweed as a fertilizer for 
their farms, that the weed 
has not been as abundant in 
the last decade as in former 
years. Patent fertilizers are 
now used instead. Boys 
often piled weed on the 
beach, selling it to farmers 
at sixpence a cart load. 
Great quantities are some- 
times driven by the wind in- 
to the bays and harbors of 
the Bermudas, becoming at 
times so dense as to impede 
the movement of small 
boats.” 

The U. 5..S. Albatross 
once passed through a great 
area of scattered Sargassum 
between Bermuda and the 
Bahamas. While the vessel 
was sounding and dredging, 
Mr. Townsend gathered 
quantities of 1t which were 


examined in the _ ship’s 
laboratory, but it contained 
no forms of animal life 
other than those long known 
to inhabit it. The species 
mentioned above by Mr. 
Mowbray were taken in 
abundance. 


a 


Goldfish Farms.—The 
United States boasts not 
less than a dozen goldfish 
farms situated in nine 
states. A conservative esti- 
mate of the output of these 
farms is 17,000,000 gold- 
fishes per annum. An 
equally conservative esti- 
mate of those hatched only 
to be martyred, is 9972 per 
cont—-1. MM. 

———_—_—— ef —_______ 

Mr. L. L. Mowbray of the Aquarium staff 
accompanied Mr. H. P. Bingham in the yacht 
Pawnee on a cruise in southern waters during a 


part of the past winter for the purpose of 
securing certain exhibits for the Aquarium. 


—_—__——__ —______ 
The Pawnee visited the Bahamas and the 
waters north and south of Cuba. Natural his- 
tory collections were made at all points visited. 


Fishes were obtained in abundance along the 
coral reefs and also by dredging in deep water. 


BARNACLES ATTACHED TO A BOTTLE 
Cast ashore with Sargassum at the Bermudas. 
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Water énlering with 
check valve lifted 


Water blocked © 
by check valve. 


Waler blocKed 
by check valve. 


| Wate r 
i leaving with check 
valve lif tad. 


FISH IN NORMAL RESPIRATION AND IN EXPERIMENTAL ACTION 


A phantom diagram showing, A—inspiration, mouth opening, showing opening of the jaw valves allowing water 


to enter through the mouth and closing of the opercular valves blocking entrance of water; B 


expiration, mouth 


closing, showing opening of eae Ngee a valves ress is water to eccene under gill covers and closing of jaw valves 


blocking exit of water; C 


Ua bo Oo ML. 


FISHES SQUIRTING WATER 
By C. M. Brepnmr, Jr. 

HE well known archer fish (Toxoles jacu- 
lator) of the East Indies with its reputed 
ability of dislodging insects from leaves 

overhanging the water by squirting at them is 
not alone in the ability to eject water from its 
mouth,! although it is probably the only one 
which uses it with deliberate effect on terrestrial 
objects, the others appearing to concern them- 
selves with matters entirely below the surface. 
The triggerfishes (Balistidae) are especially 
adept at this and frequently dislodge small 
organisms from crevices in rock by literally 
blowing’ them out. Mr. L. L. Mowbray 
informs me that he has seen _ triggerfishes 


1The Director of the Aquarium called attention to the 
ability of the cowfish (Lactophrys triqueter), 
(Balistes carolinensis) and the spiny boxfish (Chilomycterus 
schoepsii) in this direction, noting that they often come to 
the surface of Aquarium tanks and so perform but without 
evident purpose. CC. H. Townsend ‘“ Water-throwing Habit 
of Fishes In The New York Aquarium,’’ Bull. N. Y. Zool. 
Soc. No. 33. April 1909. p. 488. 


the triggerfish ° 


after mouth full of water has been expelled. 
eanare aise 


(Balistes carolinensis and Bb. vetula) actually 
excavate marine worms buried in the sands of 
Bermuda shores in this manner, forming a 
small conical depression in uncovering such a 
morsel. Other fishes show similar reactions to 
a lesser degree in the manner in which they 
eject undesirable objects of food from the 
mouth. ‘The effect of these jets can be noted 
by the comparatively great recoil, the fishes 
backing slightly even though the pectorals be 
braced against it, and only completely over. 
coming the reaction by active swimming move- 
ments. 

Considering these actions, investigation was 
prompted as to whether these species, which so 
frequently show a reversal of the direction of 
the ordinary respiratory currents, are especially 
endowed or whether it is a common ability 
among fishes, and whether water could be taken 
in through the opercular openings as well. To 
this end fifty-two species were experimented 
on, with the result that all but three showed the 


70 ZOOLOGICAL SOCIETY BULLETIN 


ability to a greater or less extent. The method 
of experimentation was simplicity itself. A 
specimen was simply held firmly by the body 
in a vertical position so that the head protruded 
from the water just a trifle beyond the mouth 
cleft. It then followed that if respiration was 
carried on normally air would be forced through 
the gill cavities and would appear as bubbles 
coming from under the operculum. ‘This was 
obtained but once. On the other hand if water 
flowed from the mouth even ever so slightly 
-it could be readily detected, in which case if 
more than a mouthful was so ejected it would 
follow that it was taken in at the gill clefts. 
The accompanying table lists the species so 
examined: 


ELASMOBRANCHS 


Sharks (Asteriospondyli) 
Smooth dogfish (Mustelus canis) 
Nurse shark (Ginglymostoma cirratum) 
Skates (Batoidea) 
Clear-nosed skate (Raja eglanteria) 


TELEOSTS 


I 


Seahorses (Syngnathidae) 
Seahorse (Hippocampus hudsonius) 
Trouts (Salmonidae) 
Rainbow trout (Salmo irideus) 
Whitefish (Coregonus clupeiformis) 
Catfishes (Siluridae) 
Bullhead (Ameiturus nebulosus) 
Sea catfish (Hexanematichthys felis) 
Minnows (Cyprinidae) 
Goldfish (Carassius auratus) 
Tench (Tinca tinea) 
Red-finned shiner (Notropis cornutus) 
Suckers (Catostomidae) 
Black sucker (Catostomus nigricans) 
Killies (Poeciliidae) 
Common killy (Fundulus heterochitus) 
Bass killy (Fundulus majalis) 


sh 
Pickerels (Esocidae) 


Pickerel (Esox reticulatus) 


EE, 


Croakers (Sciaenidae) 
Weakfish (Cynoscion regalis) 
Kingfish (Menticirrhus saxatilis) 
Porgies (Sparidae) 
Pinfish (Lagodon rhomboides) 
Shark-suckers (Echeneididae) 
Shark-sucker (Echeneis naucrates) 
Flounders (Pleuronectidae) 
Fluke (Paralichthys dentatus) 3 
Toadfishes (Batrochoididae) 
Toadfish (Opsanus tau) 
| Perches (Percidae) 
Yellow perch (Perca flavescens) 


IV. 
Sunfishes (Centrarchidae) 


Common sunfish (Hupomotis gibbosus) 
Blue-nosed sunfish (Lepomis pallidus) 


Warmouth (Chaenobryttus gulosus) 
Rock bass (Ambloplites rupestris) 
Large-mouthed black bass (Micropterus salmoides) 
Small-mouthed black bass (Micropterus dolomieu) 
Calico bass (Pomoxia sparoides) 

Grunts (Haemulidae) | 
Porkfish (Antsotremus virginicus) 
Blue-stripped grunt (Haemulon sciurus) 

Basses (Serranidae) 

White perch (Morone americana) 
Red grouper (Epinephelus morio) 
Sea bass (Centropristes striatus) 

Crevalles (Carangidae) 
Crevalle (Caranx hippos) 
Rudderfish (Seriola zonata) 
Runner (Caranz crysos) 
Threadfish (Alectts ciliaris) 
Moonfish (Selene vomer) 
Pompano (Trachinotus carolinus) 


Ve 
Surgeonfishes (Teuthididae) 


Blue tang (Teuthis coeruleus) 
Trunkfishes (Ostraciidae) 
Cowfish (Laclophrys tricornis) 
Warreses (Labridae) 
Blackfish (Tautoga onitis) 
Puffers (Tetraodontidae) 
Puffer (Spheroides maculatus) 
Porcupinefishes (Diodontidae) 
Porcupine fish (Diodon hystrix) 
Spiny boxfish (Chilomycterus schoepfit) 
Angelfishes (Chaetodontidae) 
Butterfly fish (Chaetodon ocellatus) 
Black angelfish (Pomacanthus arcuatus) 
Blue angelfish (Angelichthys isabelita) 
Queen angelfish (Angelichthys ciliaris) 
Triggerfishes (Balistidae) 
Queen triggerfish (Balistes vetula) 
Common triggerfish (Balistes carolinensis) 


The foregoing list is arranged by families 
with reference to their relative powers of ejacu- 
lation in a rather rough manner, with the ex- 
ception of the sharks and skates from which 
only a slight almost imperceptible pulsating 
flow was obtained as attempts at respiration 
were made. 7 

Considering the Teleosts, group I represents 
those which showed the least ability in this 
direction. The goldfish and seahorse had no 
success at all although the latter did succeed in 
blowing a bubble at its tiny mouth showing the 
pressure to be in an outward direction although 
it could not raise water to the orifice. One 
bullhead pumped air through the gill slits and 
another alternated this with a slight flow from 
the mouth. The sea catfish operated the 
operculums violently but failed. The remain- 
ing species in this group produced a slight flow 
but in no case could be considered as squirting 
water. 

The pickerel while showing a stronger flow 
than any of the above was still much less power- 
ful than those in group III. It seems to mark 
a fair transition. | 

Little can be said of the aggregation marked 


ZOOLOGICAL SOCIETY BULLETIN 71 


group III except that they all showed a more 
powerful ejection of water than those of groups 
I or If. This was occasionally accompanied 
by a gulping movement that caused a small 
quantity of water to well up, but which did not 
break away from contact with the head. 
While the action was greater than in the pre- 
ceding, more variation from species to species 
was obtained in this group. 

Group IV showed a still further advance 
although the sunfishes and grunts could prob- 
ably equally well be placed with group II. 
However, the basses and crevalles showed much 
more power, especially a red grouper which oc- 
casionally discharged a considerable volume 
clear of the head. In this group even greater 
variation was seen, some few species not being 
able to do much more than group II, but. the 
general average was higher. 

Group V represents the true squirters, a jet 
of water instead of a more or less elliptical mass 
being the result of their efforts, but here the 
variability in the degree of success was even 
greater. The families within this group are 
arranged somewhat according to their ability, 
the weakest coming first. Many fishes of this 
group often come to the surface at feeding time 
at the Aquarium and discharge the water in 
their mouths visibly. 

A glance at the list will show that the families 
by being arranged according to their approxi- 
mate average ability to eject water have also 
been grouped nearly according to their natural 
affinities. In group I we have all the Isospon- 
dyli, Ostariophysi and Catostemi and some 
Haplomi all of which are more or less related. 
Group II represents a slight advance in the 
Haplomi. Group III is composed of Acanthop- 
terygians mostly of the central perciform type 
with a few specialized offshoots. Group IV 
also is of this nature but represents fishes show- 
ing a greater advance in water-expelling pro- 
ficiency. The families of group V are all 
specialized offshoots of the central stem and 
more or less related one to the other. It is 
noteworthy that the archer fish belongs to a 
perciform family, the aggregation that shows 
the greatest variation in this respect, having 
members represented in groups III, IV and V. 

The experiments clearly showed that fishes 
in general are able to force water from the 
mouth and take it in at the gill openings with 
greater or less success and that it appears 
to reach its highest development in some of 
the more specialized bony fishes coming up pro- 
gressively along the main Acanthopterygian 
stem from very slight powers in this direction 
as exhibited by the more primitive fishes. It 
is necessary to note here that although three 


non-acanthopterygians failed completely, they 
have all been observed to eject particles of food 
from their mouths by some such method when 
under normal aquarium conditions. It may be 
that in certain cases some inhibiting factor 
enters incident to holding the fish. 

The means by which fishes are so enabled to 
reverse their respiratory currents seem to have 
a general similarity throughout. Normally the 
current in breathing flows in at the mouth and 
out at the gill clefts. This is carried on auto- 
matically because of the placement of two sets 
of check valves which ordinarily allow water to 
flow in one direction only, like those in a simple 
lift pump. The driving power is given by 
alternately increasing and decreasing the size 
of the mouth cavity which is accomplished by 
appropriate movements of the jaws, opercu- 
lums, branchiostegal rays, et cetera. When 
the mouth is opened, the water rushes in the 
mouth to fill the enlarged cavity but it does 
not rush in at the gill slits because of the oper- 
cular check valves (see ‘A’ in the figure). 
When the mouth is closed it is forced out but 
owing to the check valves just behind? the jaw 
teeth it finds its way out under the operculum 
(see ‘B’ in the figure). As the jaw valves only 
let water in, and the opercular valves only let 
it out, it follows that an intermittent stream 
flows in but one direction. How then are they 
able to reverse the current? By keeping the 
mouth shut and raising the gill covers high 
enough the flap edges which form the valves 
are not able to reach the body and the water 
rushes in around them. Then they appear to 
be able to hold the operculums down so tightly 
that at least very little water can escape there, 
so that by opening the mouth so wide that the 
jaw valves do not meet and compressing the 
various parts of the head it flows out past them. 
Possibly as an alternative some species may 
have muscular control over the jaw valves. 
When held in the position of the experiments 
with the mouth and gill cavities filled with 
water it was simply necessary for the fish to 
hold the gill slits tight and compress the head 
violently to eject water upward, which they 
were often observed to do (see ‘C’ in the figure). 
Mechanically at least, nearly all the fishes ex- 
perimented with should be able to do this 
judging from the general anatomy of the parts 
concerned. The only hypothesis that I can 
give at this time as to why certain species do 
not is that the musculature involved, the 
adductor operculi et cetera seem not to be suf- 
ficiently strong or properly co-ordinated nerv- 
ously in the forms that failed to act in this 


2 Some fishes lack these valves and are therefore forced to 
shut the mouth tightly to obtain this effect. 
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WALKING FISH (PERIOPHTHALMUS KOELREUTERI) 


Tt has been demonstrated that the eyes of these fishes are equally efficient both 
in and out of the water: a very unusual characteristic among members Or their 
From a drawing by Koekkoek in ‘‘ Natural History of Animals.’ 


class. 


manner. It would almost seem that spiny 
fin rays are an accompaniment of this develop- 
ment for all those that have marked ability 
are acanthopterygians. The true squirters 
all have small mouths (and gill openings) which 
for simple mechanical reasons makes their 
efforts in this direction more readily effective 
than in large-mouthed fishes. 


a rs 


THE WALKING FISH 


N its Oriental home along the shores of the 
Indian Ocean, the Walking Fish lterally 
goes through life with “a hop, a skip and 

a jump.” 

Over the mud flats it casts about between 
tide marks, in search of salt water crustaceans 
and other animals of convenient size to feast 
upon. | 

Unlike most fishes, it can breathe out of 
water, damp air being almost as adequate to 
its needs as immersion. 

The Walking Fish is not discommoded by a 
sojourn of five or six hours among the roots of 
the mango trees, on which, as the accompanying 
illustration shows, it is in the habit of “‘roost- 
ing” 

The arm-like development of the pectoral 
fins makes climbing a relatively simple matter, 
and incidentally gives us an evolutional hint 
of the development of the amphibian from the 
fish. From the remarkably motile eyes, the 
fish derives its technical name of Periophthal- 
mus—meaning, eyes that can move about. It 


is also called the Jumping 
Fish and the Mud-Skipper. 

This strange fish, which 
is of the goby family, is so 
constructed that the tail, 
which is highly vascular, 
serves as a respiratory organ 
and the animal spends a 
greater part of its life with 
the fore end of its body ex- 
posed to the air, and only 
the tail under water. The 
gill cover is very large and 
its external opening but a 
small hole, instead of the 
wide, slit- like opening com- 
mon to fishes, a provision 
which permits of the pro- 
tracted retention of mois- 
ture in the gills. 

The Walking Fish natu- 
rally extracts a great deal 
more enjoyment out of life than a sluggish 
fish could do, and even more than some am- 
phibians, which, though provided with lungs 
and four feet, lead a far less active existence. 


Sl NE 
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TAILLESS PEARL ROACH 
By C. M. Breper, JR. 


N THE course of a year two or three thous- 
and European pearl roach (Scardineus 
erythrophthalmus) are usually brought to 

the Aquarium. These are taken by employes 
from the small lake in Central Park at the foot 
of 59th Street where the species has been es- 
tablished for years, and are used mainly for 
feeding large predaceous fishes, such as the 
muskallunge (Hsox masquinongy) that figur- 
atively turn their noses up at dead food. Only 
the larger or especially choice individuals are 
reserved for exhibition. 

In the large numbers that thus annually 
come under our observation from a restricted 
area, comparatively few abnormalities have 
been noted. An occasional specimen shows 
the so-called pug-headed condition (achon- 
droplastic) in which the face is much fore- 
shortened or an individual with a twisted spine 
sometimes turns up, and once an example was 
examined which lacked the pelvic fins but in 
which the girdle was otherwise normal. Even 
less frequently are healed wounds or mutila- 
tions found, but this is as would be expected, 
for wounded fish usually fall easy prey to their 
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A TAILLESS PEARL ROACH 


A fish that has had its caudal appendage removed, probably by a predatory crayfish, and in the due course of time the 
lesion has been healed by nature. 


enemies even if not succumbing to the injury 
itself. 

However, amongst these collections there are 
generally a few that show mutilation of the 
tail. In a year this number usually amounts 
to about ten or a dozen and they all would 
seem to be from some common cause, for the 
similarity from one to another is marked, the 
deformation differing only in quantity. In the 
milder cases part of the tail fin remains as a 
few whispy rays from which one may pass by 
gradual steps to the condition where the entire 
fin and part of the caudal peduncle are gone. 
As none have ever been seen with a fresh wound 
it is inferred that, whatever the cause may be, 
it occurs in early life when they still are small 
enough to pass through the meshes of the nets. 
All that have come to the Aquarium are per- 
fectly healed over and, in the more severe cases, 
scales nearly completely cover the stump. The 
only known inhabitants of this small body of 
water that we can cast incriminating glances at 
are the crayfish (Cambarus) that occur here in 
considerable numbers. It is easy to conceive 
that they take many a nip at passing young 
fish and the inference seems to be that if they 
do not miss, they either mortally wound the 
fish or else just catch a piece of its after part 
which contains no vital organs. Those that 
are hardy enough, then seem to grow up and 


adapt themselves to life with the lack of a tail 
fin. ‘Their numbers and normal size indicate 
how well they are able to care for themselves. 

The outstanding characteristic is an up- 
turning of the last few vertebrae, its degree of 
flexure depending on the amount of tail lacking, 
In those specimens which totally lack the ap- 
pendage there is such a marked upturning that 
the anal fin is directed backward, occupying 
almost the position that the tail normally 
would and serving much after the manner of 
one. This has been noted in a few other 
fishes! but it 1s believed that we are the first 
to have living specimens daily demonstrating 
how well fishes can get along without their 
conventional tail. It is noteworthy in this 
connection that last summer we had an eel 
(Anguilla rostrata) which had lost a considerable 
portion of its after part but, as might have been 
expected, there was no upturning of the ver- 
tebral column which would of course have been 
without function in such a species. 

The swimming ability of such injured roach 
seems to be much less impaired than might be 
imagined, for it must be recalled that not only 
is the tail fin missing but there is likewise a 
partial destruction of the ‘streamline’ form 


J. T. Nichols, ‘‘The Miami Aquarium.’’ Natural His- 
tory, Vol. X XI, No. 4, July-August, 1921. A similar con- 
dition in the Tarpon (Tarpon atlanticus) is mentioned in this 
paper with an illustration. 
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NEW YORK HARBOR EROM THE BATTERY 
An old print, dating about 1840, showing the Aquarium building at the right. 


which, it would seem from this, is probably 
normally much more accurately shaped for their 
average speed than is absolutely necessary. 
For rapid swimming more violent motions are 
gone through than in normal specimens but an 
attempt to net one out of a tank would 1m- 
mediately satisfy one concerning the degree of 
their natatorial prowess. Indeed, in a school 
of normal fish these are not distinguished with 
particular ease, so well are they able to hold 
their own with their more fortunate brothers. 
Attesting this is the uniform fat and sleek con- 
dition that they have been found to possess, 
which is in no way inferior to their normal com- 
panions. 


—___—_—- 


ITEMS OF INTEREST 


The Battery a Fashionable Promenade a 
Century Ago:—An advertisement in the New 
York Evening Post for July 30, 1824, reads as 
follows: 

CASTLE GARDEN 
A BAND of Music, with Rockets may 
be expected at this Promenade, this and 
every fair evening during the season. 
Yearly tickets can be bought at the 
City Hotel, at the Washington Hall, 

Tontine Coffee House, Bank and New 

York Coffee Houses, Broadway House, 

Auction Hotel, Bliss & White’s, Broad- 

way, A. Moody’s, Broad Street, or at 

the Garden. 

Children cannot be admitted in the 
evening except with their Parents. 
No smoking allowed on the upper Walk. 


Condition of the Supply 
of Fresh Water.—The 


murky condition of the 
fresh water supply at the 
Aquarium has been a 
source of concern for at 
least seven months. It is 
impossible to distinguish 
the living occupants of the 
fresh water tanks except 
when they happen to swim 
within a few inches of the 
glass fronts. There is much 
grayish matter in suspen- 
sion which. serves com- 
pletely to obscure the 
exhibits. Assuming that 
the large fresh water filters 
were not working effect- 
ively, they were put out of 
service in turn, cleaned, 
and supplied with new strainers, but without 
effect on the murky water. 

Visitors frequently ask for an explanation as 
to the condition of the water. The Depart- 
ment of Water Supply has no remedy to offer 
and we await the summer season in the hope 
that diminished flow of streams may lead to 
some settling and clarifying of the supply that 
comes from the City’s reservoirs. While the 
fishes have not suffered from this condition, 
the deplorable fact remains that about half of 
the exhibits of the Aquarium cannot be seen. 


a ead ok IL 
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Elephant Seals of Kerguelen Land.—The 
following notes relative to elephant seals on 
islands in the Indian Ocean are from a letter 
by Mr. T. P. A. Ring of Oslo, Norway, to the 
director of the New York Aquarium: 

“At the present time the elephant seals at 
Kerguelen Land are pursued relentlessly: it is 
the third season that the killing has been going 
on indiscriminately and I believe that the 
animals have been pursued at the Crozets, 


~Marian and Prince Edward’s islands. 


Should the Government of France acquiesce 
in this killing for some time longer the seals 
will face extinction at those islands. Six 
vessels are engaged there and a steamer with 
8,000 barrels of oil on board has just been lost 
in latitude 49° 5. and longitude 70° E. The 
crew was picked up by other vessels. 

I have written to a friend, an official in the 
Fisheries Department of France, and it may 
be possible to give the seals a chance to recover.” 

Mr. Ring visited Kerguelen Land and in 
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1923 published an account of the elephant 
seals in the “Proceedings” of the Zoological 
Society of London. 


1 


The Dogfish (Mustelus canis).—Although the 
dogfish is the most abundant of the sharks on 
this coast, and one of the easiest to procure, it 
has been one of the most difficult to keep alive. 
Perhaps it is because it is so common that its 
study has been neglected. 

Examination of a number of specimens that 
died in the Aquarium, and comparison with 
specimens just captured, showed that those 
that had been in captivity had an unusual 
amount of gastric fluid, and enlarged gall blad- 
ders. It was assumed that this was caused by 
the lack of hard, calcareous food. 

It had been the custom to feed them on the 
soft parts of herring, cod and clam, so after the 
herring had been dressed or the fleshy sides 
removed to feed other fish, the back bones were 
chopped in small pieces and fed to the dog- 
fish. ‘The experiment was commenced in July, 
1923, and at the present time those on exhibi- 
tion are in excellent condition. On examina- 
tion of the viscera it was found to be normal, 
and at the same time the previously wasted 
herring bones have been utilized.—L. L. M. 


Trea ae 


Cross Word Puzzling—A few years ago a 
school teacher telephoned the Aquarium for 
assistance in solving a puzzle on which her class 
had been working unsuccessfully for an hour or 
two. Nine words of four letters each were 
given in certain order, placed each on a separ- 
ate line, the puzzle being to prefix to each word 
one letter and thereby form another complete 
word, at the same time spelling the name of a 
fish. The words were late, ring, zone, over, 
rink, east, rate, ever and itch. It was scarcely 
two minutes before she received her answer, 
which, with a good working knowledge of the 
alphabet and of the common names of fishes, 
was readily seen to be swordfish. 

This type of puzzle was simple as a.b.c. 
compared with the cross word puzzles now keep- 
ing our telephone bells ringing. At first the 
puzzlers were ashamed to admit their real 
motives in asking information. “I don’t want 
you to think I’m working puzzles,” they would 
urge; but on finding a perfect willingness to 
aid them, they let fall the cloak of deception 
and bravely confessed that they were trying for 
a prize. As a newspaper quib cleverly sums 
up the cross word prize situation, ““Some 
people have at last discovered that an edu- 
cation pays.” The name of an animal of the 


cuttle fish tribe, spelled with eight letters, was 
the calamary; the young of the seal, spelled 
with three letters, a pup; a school of whales 
was discovered to be a gam; a fish’s name 
spelled with but two letters, the id (German 
ide); a Japanese bream, the Tai; a young sal- 
mon, the alevin. One of the rare ones that 
we could not guess was the name of a large size 
cod fish, spelled with four letters, and which 
turned out: tobe kleg— Tor. D1, 


Sa aRiaar in ras 
The Fighting Fishes of Siam.—Dr. Hugh M. 


Smith, for many years U. S. Commissioner of 
Fisheries, is now Adviser in Fisheries to His 
Siamese Majesty’s Government. Ina letter to 
Miss Mellen dated November 22, 1924, he 
says, ““I am having an interesting time among 
the fishes of Siam, finding many new forms and 
making the intimate acquaintance of some of 
which I had only read before coming here. Of 
fighting fish, of which we in America know 
only Betta, I have found four different genera.”’ 

It is of great interest that Dr. Smith is now 
in a position to solve the vexed question as to 
exactly which species are used in the famous 
Siamese fish fights; and still more interesting 
that he will soon be able to tell us more about 
these fascinating pygmy fishes than has ever 
before been known in the Occident. 


CU Dasa, 


The Antarctic Elephant Seal in Captivity.— 
Mr. R. G. Martin of Margere, New Zealand, 
sends the following under date of November 11, 
1924, to the Director of the New York Zoo- 
logical Park: “The keeper informed me that 
after its capture, the elephant seal fasted for 
nearly ten weeks. Eventually it was persuaded 
to eat a little fish cut in strips about the size of 
an ordinary earthworm. From then on its 
appetite increased until it consumes at present 
about seven pounds of filleted fish once a day. 
It is at present going through a ‘moult’ and 
the authorities consider that once over this, 
there will be no further cause for anxiety. I 
believe it is a young female. At present it 1s 
about seven feet in length.” 


—______4>—_____—_ 


Battery Park.—Battery Park at might; a 
dream by Whistler, a soft purple black noc- 
turne, yellow lights on the water, reflecting 
down, down, ripple, ripple, shaky yellow re- 


‘ flections, myriads of them, and a green-purple 


sky, where the little cold blue stars come out 
one by one, and cheerful yellow squares of 
hundreds of windows, high, high, mounting 
up into the sky, while the ferry-boats hoot 
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PAINTING BY STEPHEN HAWEIS 
One of forty paintings by Mr. Haweis, now on exhibition at-the Aquarium. 


cheerfully one to the other, and an orange 
glow from the place where you buy hot dogs. 
Shaky black fingers of winter trees silhouette 
themselves against the soft sky, and a frosty 
wind from across the harbor makes you turn 
your overcoat collar up, and yet you linger on 
and catch a cold because it is beauty. (From 
a recent article in The Home, a magazine of 
Sydney, Australia, by Alan Devereux, recording 
his impressions of New York.) 


a 


MR. STEPHEN HAWEIS’ PICTURES AT 
THE AQUARIUM 


OST of the fishes in Mr. Stephen Haweis’ 
pictures live in the sea around Florida, 
although some of them are found in 

summer in our own waters. He has not exag- 
gerated their colors, for there is no pigment 
which can begin to rival the scales of the parrot 
fish, angel fish, trigger fish, or those of a thous- 
and other varieties. It will be seen at once 
that he does not attempt to render literal ac- 
curacy in the matter of scales and fin rays. 


In these pictures he attempts to reveal a 
truth of impression, a picture of what remains 
in the mind after having seen fishes swimming 
among the coral gardens of the south. After 
ten years of study he has found that the life 
and movement of fishes can be better inter- 
preted with the convention he has invented 
than by making accurate outlines which can 
be searched with a caliper; but he has tried to 
keep to sufficient accuracy of detail, in most 
cases, to lose nothing of the character of the 
fishes he paints. How far he has succeeded in 
this may be verified in part by visiting the 
tanks, as there are examples of the spade fish, 
angel fish and several others in the collection. 
His pictures attempt to show fishes in motion 
and to show movement of water and of light 
and shadow. ‘They are painted in his own way. 

It is believed that Mr. Haweis’ pictures will 
give visitors to the Aquarium a new interest in 
fishes. While they are on temporary exhibition 
now, it is hoped that they may be purchased 
and given to the Aquarium to form the nucleus 
of a permanent collection. —C. H. .T 
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THE ARCTURUS OCEANOGRAPHIC EXPEDITION 


By Henry neeeeen OsBorn, JR. 


RCTURUS,” friend of mariners during 

the passing of the centuries, has become a 

star of even greater magnitude, through 
its namesake, the S- Y.. Arcturus; bearer of the 
New York Zoological Society’s expedition under 
the leadership of William Beebe, sent out to ex- 
plore the wonders of two great oceans. It has 
voyaged to discoveries of such general interest 
and scientific importance that the vessel and its 
crew seem under the guidance of a friendly 
star. But as results could not be entrusted to 
the stars alone, the Society and its associates, 
in preparing for their great expedition, made 
every effort that it should be conceived on broad 
and original lines, planned with minute care and 
detail, supported financially with unparalleled 
generosity and conducted under a leadership so 
intelligent, energetic and inspiring that success 
in full measure must inevitably result. 


The purpose of the expedition, expressed in 
general terms, is the study of life in the ocean. 
Man has visited the snow wastes, the mountain 
peaks, the deserts, the jungles, the scattered 
islands of the earth. The ocean still remains a 
strange world to him—there are approximately 
139,000,000 square miles of it. This is the 
land lying at the bottom of the ocean, more 
than twice the 57,000,000 square miles above 
_ the ocean. This water world is populated with 
forms of life extensive in variety and number 
beyond any measure man has placed upon them. 
Of the innumerable forms of deep-sea life 
known to exist, comparatively few have been 
taken by man and subjected to careful observa- 
tion. Serious oceanographic exploration had 
only begun about 1870, and since then fewer 
than two score vessels have been fitted out for 
deep-sea scientific work. 


In selecting the ocean areas to be visited, the 
Sargasso Sea in the Atlantic and the Hum- 
boldt Current in the Pacific, in the general 
vicinity of the Galapagos Islands, appeared to 


gle of South America. 


offer the greatest opportunities for exploration. 
The Sargasso Sea is a large, loosely defined 
mass of floating sargassum weed, which is de- 
tached from the littoral of Caribbean Seas and 
adjacent waters, carried northeastward to ap- 
proximately mid-ocean and there gradually 
drawn by currents and prevailing winds in a 
southerly direction to form the great plant mass 
in mid-ocean. Known to be the habitat of many 
forms of small marine life, it was more than 
a presumption that a number of rare and curi- 
ous forms of large marine life, which used it as 
a feeding ground, might be observed. The Hum- 
boldt Current, in the vicinity of the Galapagos 
Islands in the Pacific Ocean, approximately six 
hundred miles west of Ecuador, also offered 
great possibilities for original scientific obser- 
vations. 


The present expedition owes its origin to the 
Tropical Research Department of the New 
York Zoological Society, established nine years 
ago under the direction of William Beebe, with 
a station in British Guiana, in the forest jun- 
During these nine years 
the Society, in addition to building up Zoologi- 
cal Park and Aquarium, its game-protective and 
educational activities at home, has gradually 
been going farther afield in the study of the 
animal creation. Six years of work in British 
Guiana brought results of the broadest interest. 
Mr. Beebe plotted out for study one-quarter of 
one square mile of jungle. This plan, original 
in its nature, succeeded to a degree that even 
its author could not have foreseen. Sooner or 
later all the life of the jungle seemed to creep, 
crawl, walk or fly into this restricted area, to be 
reported in scientific treatise or popular book 
for the world’s enlightenment. 


Following these years of intensive scientific 
work, an opportunity was suddenly presented 
through the rare generosity of Mr. Harrison 
Williams, for Mr. Beebe and his staff to make 
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an expedition to the Galapagos Islands. From 
a popular standpoint the voyage was a decided 
success—due to its dramatic nature so vividly 
portrayed in “Galapagos—-World’s End.” From 
a strictly scientific standpoint the results were 
of necessity somewhat limited, as the duration 
of time was short, the expedition being ashore 
on the islands only for an aggregate of “6,000 
minutes.” The extraordinary amount of scien- 
tific data collected in this brief time, and while 
voyaging to and from the islands, does credit 
to the fierce energy with which the party 
worked. 


The Galapagos Expedition, however, served 
a further valuable purpose. It acted, in a sense, 
as a “trial run,” much being learned of value re- 
garding the ways and means of conducting the 
present great oceanographic expedition. 


The better part of a year was spent in prepa- 
ration—establishment of a scientific staff, study 
of data, planning of routes, acquisition of equip- 
ment, from dredges to dishpans—finding a suit- 
able ship’s crew, commissary, and a thousand 
and one endless details. 


At last the great day of departure arrived, 
and on February tenth;.1925, the S. Y. Arc- 
- turus, the largest and most completely equipped 
vessel ever made available for scientific work 
at sea, steamed down New York Harbor and 
nosed out into the ocean. A stop at Newport 
News for coal, the last touch of land, and the 
lights of Cape Charles and Cape Henry 
dropped astern. 


The open sea was ahead. ‘The bow of the 
Arcturus lifted to-the swell. The voyage had 
begun. Days of adjustment to the individual 
- task, long days, for William Beebe, an exacting 
taskmaster. Equipment adjusted and in place, 
gear in working order and the Sargasso over 
the horizon. He writes: 


“For nearly a month our ship wallowed in 
the long surges of mid-Atlantic, while we 
sought that area that has been described by a 
veracious French scientist as ‘une vaste 
prairie flottante,” but it always eluded us. The 
fact of the matter is that the tricksy current 
swirling in leisurely fashion between the Gulf 
Stream and the Equatorial Current performs 
sleight-of-hand with the Sargassum weed, which 
indubitably exists in huge quantities; but only 
at certain propitious seasons do these quanti- 
ties collect into the floating meadows that have 
been seen by trustworthy observers. We pur- 
sued a will o’ the wisp amid February gales 
that had torn apart and widely scattered the 
nomad vegetation. Several times our hopes 
were excited by big parches of yellow-brown 


weed undulating over the rollers as far as we 
could see in any direction. But such islands 
were far apart and never drew together into 
the vast fields of our anticipations. Again we 
would encounter lines of weed, streaming across 
the water in long, thin fingers that beckoned 
us exasperatingly toward accumulations that 
failed to materialize. Sometimes these lines 
continued almost uninterruptedly for four or 
five miles.” 


The handicap of the unusual storms which 
marked February and March in the Atlantic 
proved too great, and rendered impossible the 
use of the trawls and dredges to any appre- 
ciable extent. Nevertheless a large amount of 
observation was accomplished in the matter of 
seasonal conditions in the area, the study of 
hundreds of nets-full of sargassum that were 
drawn up, involving the swarming life of the 
plankton and a great body of observations 
thereon, the collecting of a series of specimens 
from many different depths and the prepara- 
tion of over fifty colored plates. Microscopic 
work was out of the question; for days it was 
impossible to work in a chair and all writing 
and preservation of specimens was done sitting 
on the floor of the laboratory. Beebe writes, 
“We were comforted by reading the reports 
of the Challenger and the Albatross and learn- 
ing of their mishaps.” Under these conditions 
the decision was inevitably reached to discon- 
tinue the work in the Sargasso Sea for the pres- 
ent, perhaps to return there later on, and to 
sail at once for the Humboldt Current area in 


the Pacific. 
“We reached Sombrero on March 13th, and 


as the shaft of the main circulation pump was 


broken and had to be mended, we lay-to for 
forty-eight hours. I selected. Saba Bank in 
the lee of the island and in this comparatively 
smooth water we made six hauls with trawl and 
dredge. The results showed what we could 
expect when conditions were at all favorable. 
Every haul brought up a host of strange crea- 
tures, some of the most beautiful being rare 
coral fish. There were trunk and porcupine 
fish, small ones with five finger-like adaptations 
of the pectoral fins, wholly undescribed. Masses 
of coral, twenty pounds and upward in weight, 
were drawn up, with gorgonias and sponges of 
many brilliant colors, and a multitude of star- 
fishes, holothurians, worms and _ shells. 

“For the next half-week we had all we could 
do examining, studying and preserving. A giant 
sea-cucumber produced one of the rare Fierasfer 
fish which is still alive, and which I am study- 
ing and will have preserved for a museum 
group. Our specimens came from 45 to 370 
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fathoms, and ‘ihe dredge would often have sev- 
eral barrels of living creatures.’ 


On March 29th the Arcturus passed through 
the Panama Canal and out into the Pacific. 
Cortez and his men stood on the threshold of 
a world the wonder of which they never real- 
ized. Jealous as the Atlantic had been of giving 
up its secrets, the Pacific was doubly bounte- 
ous. For a time there was silence. The civil- 
ized world at its breakfast table read in scare 
head-lines “Arcturus, lost to world twelve days, 
vainly sought by radio.”” A decade or two ago 
it might have been twelve weeks or months and 
the “breakfast table’’ would have been none the 
wiser... And. on Aprilveleventh tits... she 16 
found, static balked: radio.” .As if a touch of 
the dramatic were needed to color the wonder- 
ful discoveries that even then were being made 
in the Pacific. For instance, this from Director 
Beebe: 

“The cyclothones and other more common 
Iuminous fish which held us breathless in the 
Atlantic are now passed over without a second 
glance, and a trawl or two which does not hold 
a species new to science or at least to the Pa- 
cific is deemed a failure. 

“Our search for the Humboldt Current itself 
has been a complete failure for the very inter- 
esting reason that at present there is no such 
current. The warm ones which we found in 
its place have afforded us more striking results 
than even the more normal Antarctic current 
could have done. Astonishing meteorological 
and geophysical changes have made the exact 
date of our arrival in the Pacific most propitious 
for unusual observations. Recent reports from 
Chili and all along the western South American 
coast indicate that the normal cold water has 
been replaced by warm, killing myriads of fish 
and birds, and resulting in such unheard-of 
precipitations on the usually arid western An- 
dean slopes as to demolish towns and railways. 


“Wherever we went our water thermome- 
ters, down to five hundred and a_ thousand 
metres, registered high temperatures. We 
found strange juxtapositions of currents in mid- 
Pacific seething with a mass of living creatures 
which I never thought possible. Great logs and 
palms, bamboos and cocoanuts were drifting 
westward, inhabited by many kinds of shore 
creatures. I saw with delight part of my con- 
tinental theory of the populating of the Gala- 
pagos trembling in the balance. Even two hun- 
dred miles south of these islands there was no 
hint of cold currents. 

“Suddenly, as if staged for our benefit, came 
the voleanic eruption of Mounts Whiton and 
Williams on Albemarle, satisfying our utmost 


desires in the direction of beauty, grandeur and 
geological significance. Since their earliest dis- 
covery by man there have been no more than a 
half-dozen similar phenomena. 


“Day by day, in this calm sea, so unlike the 
maelstrom of the Atlantic, we used all our ap- 
pliances, drawing up brilliant creatures and 
black, icy ooze from the bottom two thousand 
fathoms down, and raiding in turn the remark- 
able fish life of the silvery, the red, the black 
and the colorless depth zones. 


“In ‘the very last haul, one hundred miles 
south of the Cocos, made before we turned back 
tc Balboa, we secured seven fish from the third 
zone, all jet. black, some blind, some with enor- 
mous teeth, and all different and with diverse 
luminous appendages, sessile, on the end of long 
fishing-rod-like stalks, or in the mouth itself. 


“We visited the Galapagos whenever we saw 
that it aided our oceanographic researches. We 
did no dry land work whatever, with the excep- 
tion of photographing the dance of the alba- 
trosses and capturing two for the Zoological 
Park, besides making what notes we could of 
the active volcanos. 


“Dr. Gregory found that the study of shal- 
low water fish was absolutely necessary for his 
work. ‘The development of work with the div- 
ing helmet has opened an entirely new field. 
I find I can descend from fifteen to thirty feet 
and remain as long as I wish, sitting or walking 
about, harpooning species of fish which no bait 
will attract and making notes on the habits 
of the vast population which are wholly new. 
I consider this one of the most important opera- 
tions of the expedition. Gregory is as enthusias- 
tic as I am and as surprised that such a simple 
method has not been more generally used for 
serious scientific collecting. We take all possible 
precautions against large sharks and morays, 
and where necessary use a wire cage into which 
the diver can retreat if attacked.” 

And later on, this informal letter from Beebe: 

“We are getting fish that hitherto have been 
found only in the farthest Atlantic or Indian 
Ocean, and many absolutely new ones. I have 
planned a campaign this next six weeks which 
will exceed all our former effarts—at least two 
big hauls or dredges by the crew during the day 
and another nightly one by ourselves. This 
should give us the material for a masterly sum- 
ming up of the life of this area.” 


How crude is the statement of purposes as set 
forth above when compared face to face with 
reality. For man has yet to learn that bold 
as his plans may be Nature is yet ever his 
teacher. 
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A TEN-FOOT DREDGE AFTER CONTACT WITH THE BOTTOM 


The wallowing of the vessel in the heavy seas made even surface towing difficult. Several nets were lost 
and a dredge was bent at right angles. Every respite from mountainous waves was improved by sending 
over nets, trawls and dredges. 
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EQUIPPING THE ARCTURUS 


A brief account of the structural alterations and the intricate mechanical appliances installed to 


meet the requirements of the scientific staff. 


By Epwin C. Bennert* 


Naval Architect and Consulting Engineer, 


HE little-known depths of the oceans of the 

earth and their myriad inhabitants have 

always had for man a-great fascination and 
an intense interest, and oceanography probably 
presents to-day the most fruitful field for dis- 
covery and scientific investigation. 


Facts and fables have become so interwoven, 
and stories originating as “tables” have so often 
ended as. “fact”? that the minds of many of us 
are ready to believe the most startling stories 
of life of the deep that William Beebe and his 


corps of associates have set out to investigate. 


That the New York: Zoological Society’s 
Oceanographic Expedition is not barren of re- 
sults is evidenced by the articles that have ap- 
peared from time to time in the public press. 
Success in oceanography, however, is so de- 
pendent upon the adaptability of the vessel 
carrying the scientific party to the engineering 
problems intimately connected with its equipment 
that a description of the Arcturus may be of 
interest to all those who have followed the re- 
ports sent in from time to time, telling of the 
experiences and discoveries both in the Sar- 
gasso Sea and in the waters around the Gala- 
pagos and Cocos Islands. 


The Arcturus, designed and constructed in 
1918-1919 by the Pacific American Fisheries 
Co. of South Bellingham, Washington, as a 
cargo carrying steamer for purely commercial 
marine transportation, with her high freeboard 
and her proclivity for rolling, constitutes a 
handicap both for deep-sea sounding and dredg- 
ing, and the lifting of specimens from sea level 
to the deck. 


Nevertheless, she is a very substantially built 
vessel and a good sea boat, capable of weather- 
ing almost any sort of gale likely to be met at 
sea. Strongly and heavily constructed of Ore- 
gon pine, the Arcturus has an over-all length 
of 282 feet, a breadth over the planking of 46 
feet and a depth from bottom of keel to main 
for the most minute study. 


* Mr. Bennett is also a member of the technical committee 
of the American Steamship Owners’ Association and the 
technical committee of the American Bureau of Shipping. He 
designed and superintended much of the work of converting 
the Arcturus to meet the requirements of the staff of the 
Society’s Oceanographic Expedition, and very generously | con- 
tributed this interesting paper. —Fditor. 


New York City 


deck at side of 28 feet, with a gross tonnage of 
2,478 and a net tonnage of 1,474. 


The propelling machinery is located about 
midships of the vessel with two cargo holds 
forward and two abaft the machinery space, 
each hold having a cargo hatch in the main deck 
14 feet wide and ranging from 17 feet to 22 
feet in length. 


In design the Arcturus is known as a “three- 
island,” -one-deck. type vof vessel; the: three 
islands comprising the forecastle, the bridge and 
the poop. In the original design the crew, con- 
sisting of seamen and firemen, were berthed 
in the forecastle, but in reconditioning the ves- 
sel for scientific purposes the quarters for those 
members of the crew were transferred to the 
poop and the original quarters were arranged 
as workshop and storeroom for scientific ap- 
paratus. The bridge enclosure, originally in- 
tended to carry either cargo or bunker coal, was 
divided by building at the after end eight new 
staterooms with two toilet and lavatory spaces 
for the accommodation of deck and engineering 
oficers. The officers’ cabins were given over 
for the accommodation of the members of the 
expedition and the forward end was assigned 
for use as aquarium rooms and photographic 
dark room. 

In reconditioning the vessel, the plan adopted 
was to assign the forward halt -length of the ves- 
sel and all staterooms above the bridge enclosure 
to the oceanographic expedition, and the after 
half-length to the operation of the vessel. This 
partition worked out very happily, and success- 
fully prevented interference between the work 
of the expedition and the navigation and opera- 
tion of the vessel. 

The conversion of the Arcturus to meet the 
requirements of the expedition necessitated 
somewhat extensive changes and additions: A. 
large laboratory 36 feet long and 14 feet wide 
was built between the foremast and the front 
of the bridge, and fitted up with tables for 
microscopic and general laboratory work, with 
shelves at both ends for books, instruments, 
specimens etc. Four doors permit of ready 
access to the deck of the ship and electric lights 
with ceiling lights, insured ample illumination. 
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THE DOUBLE BOOM OF THE ARCFURUS 


On the starboard side is a specially designed boom, thirty feet long. It serves as a suitable place for using 


the surface-towing nets and when lowered to the level of the water as a landing place for specimens. 


Above the laboratory and on the 
level of the bridge deck a conference 
room and study was built 31 feet 
long and 14 feet wide, with a door 
at the after end for access from the 
bridge deck and a door at the for- 
ward end for access by stairs to the 
deck of ship. Both the laboratory 
and the conference room are of very 
strong construction to withstand 
wave damage during storms. 


Inside the bridge enclosure a 
large photographic developing or 
dark-room was built, the entrance so 
arranged _ with light-excluding 
screens that developing might be ac- 
complished with the entrance door 
open for ventilation and quick egress 
and entrance. 


Immediately abaft the  photo- 
graphic dark-room a large cold stor- 
age room. was constructed in addition 
to that originally built into the ship. 
These two cold storage spaces, sub- 
divided by insulated walls and doors, 
are sufficient in size to hold meats, 


DREDGING ENGINE AND CABLE DRUM 


An accurate description of this interesting mechanical equipment 
is described by Spencer Miller in this Bulle‘in. 
Photograph by Morris Rosenfeld. 
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THE CONFERENCE ROOM OF THE ARCTURUS 


A room for conference and general study was built on the level 
of the bridge deck. 


eggs, butter, fruit and other galley 
and stewards’ stores for a_ six 
months’ trip, besides providing 
space for freezing any specimens of 
deep-sea life the scientific party 
might desire to preserve. 


The No. 2 cargo hold was con- 
verted into a coal bunker for addi- 
tional coal for the ship’s boilers. 
This new coal bunker holds about 
700 tons of coal, which, with the 
ship’s original coal capacity of some 
877 tons, makes a total coal capacity 
6 F- 1.577 tons. 


In No. 8 and 4 cargo holds, six 
large steel fresh water tanks were 
installed, each of 3,500 gallons ca- 
pacity, which together with the 
original fresh water tanks make 
available for use some 43,000 ‘gal- 
lons of fresh water. No. 3 hold was 
also arranged for carrying reserve 
bunker coal, while hold No. 4 was 


; given over to ship’s gear, and the 
An electrically controlled deep-sea sounding machine ofa type 


similar to that used by the U. S. Coast & Geodetic Survey. dry stores of boatswains and stew- 
Photograph by Morris Rosenfeld. ards. 


SOUNDING ENGINE 
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In addition to the vessel’s legal equipment of 
life boats, there are on board two motor boats, 
thirty feet long, six flat bottom rowing skiffs, 
some fitted with glass panels in the bottom, row 
boats and canoes. These boats are all carried 
on the after weather deck, between the bridge 
and poop and are handled from deck to water 
by the booms or derricks on the main mast. 


The propelling machinery of the Arcturus 
consists of two vertical, triple expansion, recip- 
yocating engines of 1,500 indicated horse-power, 
which will drive the twin screws at 130 revolu- 
tions per minute, giving the ship a speed of nine 
knots per hour. Steam is generated in two 
watertube boilers working at 200 pounds pres- 
sure. There is on board the usual complement 
of feed, air, fire, sanitary and general service 
pumps, evaporator and distiller for making 
fresh water, refrigerating machine and electric 
generator were duplicated to meet the greater 
demands for cold storage and electric light and 
power made necessary by the additional require- 
ments of the vessel and as a measure of safety 
in case of breakdown. 

Much of the apparatus used in connection 
with oceanographic work was designed espe- 
cially for the Arcturus from suggestions and 
instructions originating from Mr. Beebe. Not 
the least of these is the bow pulpit—a light but 
strongly constructed steel platform about six 
feet long installed forward of the bow and 


arranged to raise and lower to meet conditions 


either of the ship’s draft or height of bow 
waves. 


Access to this platform or pulpit is by a 
flexible ladder from the forecastle deck—the 
pulpit being large enough for two people com- 
fortably. From this pulpit it is Mr. Beebe’s 
intention to collect by hand net specimens of 
floating sea weeds, etc., or to observe fish life 
around the bow while under way. 


On the starboard side is fitted a specially 
designed combined swinging platform and boat- 
boom some thirty feet in length, comprising two 
booms spaced about thirty inches apart, from 
which is hung a wooden platform. The out- 
board end of these swinging booms and _ plat- 
form can be lowered, if desired, to the sea level 
and thus facilitate carrying on board buckets 
or similar receptacles for holding specimens 
secured from the small boats or launches. 

At the head of the foremast a steel lookout 
or crow’s nest is fitted so as to command a 
wide range of observation. 

On the port side just forward of the labora- 
tory an electrically controlled deep-sea sound- 
ing machine is installed, similar in type to that 


used by the U. S. Coast and Geodetic Survey, 
capable of taking soundings, securing samples 
of the bottom, and the temperatures of the 
water down to 6,000 fathoms. The sounding 
wire employed is what is known as piano wire, 
and at great depths the weight of the sinker 
and receptacles for sea bottom sample and 
thermometer, together with the weight of the 
sounding wire, is so near to the breaking 
strength of the wire that special precautions 
had to be provided to take up any jar or shock 
due to the rolling or surging of the ship. The 
delicacy of operation and the very small mar- 
gin between the working load and the breaking 
strength of wire is such that when sounding 
to great depths it is necessary to automatically 
release and discard the iron sinker before reel- 
ing in the wire. 

The most interesting problem from an engi- 
neering point of view is in the arrangement for 
deep-sea trawling.* No commercial machine 
could be found on the market that would hold 
30,000 feet of half-inch diameter flexible-steel 
trawling wire and at the same time have com- 
bined in its design an automatic relieving de- 
vice for taking care of any sudden jar to the 
steel wire when trawling, either from the trawl 
coming in contact with obstructions on the bot- 


tom of the ocean or from the rolling and surging 


of the vessel itself when under way. It was, 
therefore, necessary to design and build special 
machinery to meet the conditions of available 
deck space on the Arcturus, and in this the 
experience of Spencer Miller of the Lidgerwood 
Manufacturing Company was found invaluable. 
The special machines designed for that purpose, | 
from all reports received to date, appear to 
have successfully met all requirements. 


In order to keep in touch with the shore at 
all times, a very powerful wireless sending and 
receiving outfit was installed on the upper 
bridge—the living quarters of the operators 
being immediately adjacent to the wireless ma- 
chine—and it is from this apparatus that the 
majority of the reports so far received have 
been transmitted. 


The intention of this article is to briefly de- 
scribe only the reconditioning of the Arcturus 
to make her suitable for the work of the Oceano- 
graphic Expedition. A description of the 
scientific apparatus, trawls and trawling equip- 
ment, and other deep-sea devices, will undoubt- 
edly be given by Mr. Beebe when he recounts 
his experiences and describes the interesting 
specimens collected by the various members of 
his staff. 


* Described fully. in the article by Mr. Spencer Miller, 
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MACHINERY FOR OPERATING TRAWLING APPARATUS 


The working of this interesting mechanical device is described on the following pages. 
From a pen drawing by P. Dubosclard. 


DEEP-SEA EXPLORATION 


A description of the trawling and dredging 
equipment of the S. Y. Arcturus 


By Spencer MILier* 


HEN the Oceanographic Expedition of 

the New York Zoological Society left 

New York in February of this year on 
board the S. Y. Arcturus, under the direction of 
William Beebe, it represented a distinguished 
group of scientists, artists and photographers 
in the field of zoological research in this coun- 
try. The S. Y. Arcturus has been transformed 
into a traveling laboratory with every possible 
facility for making this exploration the most 
thorough that had yet been undertaken. ‘To 
secure representative specimens of deep-sea 
life it became necessary to include in the equip- 
ment of the dreturus a deep-sea anchoring 
and trawling machine which could collect speci- 
mens several miles below the surface of the 
water. The success or failure of the expedition 
to secure new and rare specimens of deep-sea 
life (it will be noted) depended upon the suc- 
cessful functioning of this deep-sea trawling 
apparatus. 


* Mr. Miller has devoted much of his professional career 
to the invention and designing of nautical equipment of ex- 
tensively varied types. He is a member of the Naval Con- 
sulting Board, serving since its organization in 1915, American 
Society of Mechanical Engineers, Society of Naval Architects 
and Marine Engineers. the Canadian Institute of Mining En- 
gineers and of many of the more prominent clubs and societies 
of New York City.— Editor. 


In the past, experience with deep-sea trawl- 
ing has presented many serious difficulties, 
principally due to sudden strains which fre- 
quently resulted in the loss of costly equipment. 
The problem was set forth as follows in an 
article in the Encyclopaedia Britannica, under 
the caption Dredge and Dredging (11th edi- 
ton, page 571): | 

“The possibility of sudden strain (on the 
dredge or trawling cable) necessitates a con- 
stant watching of the dredge rope, as the ship’s 
engines may at any moment be needed to ease the 
tension by stopping the vessel’s way, and the 
hauling engines by paying out more rope.” 

It was the full realization of previous diffi- 
culties in such deep-sea trawling that prompted 
the development of a new method to overcome 
an old difficulty. Accordingly it became the 
privilege of the writer, who invented an auto- 
matic tension engine, to add a cable-reeling 
winch of novel construction which would carry 
nearly six miles of half-inch wire cable. 


Already this deep-sea trawler has brought up 
rare and hitherto unknown marine life in that 
strange part of the Atlantic known as the Sar- 
easso Sea. Under the stresses and strains in- 
cidental to trawling in heavy seas, and while 
the Arcturus was steaming as much as three 
knots an hour this apparatus has completely 
fulfilled the most exacting expectations. 


Mr. Beebe has kept the world informed from 
time to time by radio of the remarkable per- 


DEEP-SEA TRAWLING MACHINERY 


Specially designed apparatus on starboard deck for paying out the 30,000 feet of flexible steel trawling wire. 
A description of this intricate device is described by Mr. Miller in this Bulletin. 
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formance of the novel type of deep-sea anchor- 
ing and trawling machine that employs an auto- 
matic tension engine and a cable reeling winch 
of novel construction carrying 30,000 feet of 
half-inch wire cable, ultimate strength 25,000 
pounds. This equipment, which was designed, 
manufactured and installed by the Lidgerwood 
Manufacturing Co., in cooperation with the con- 
sulting engineering department of Harrison 
Williams, is somewhat revolutionary in charac- 
ter, and a description may be of interest to those 
who are following Mr. Beebe’s explorations 
in the Sargasso Sea in the Atlantic and in the 
waters of the Pacific Ocean about the Gala- 
pagos Archipelago and around Cocos Island. 


The line drawing of the trawling apparatus 
is exceedingly instructive, as it shows this deep- 
sea device in action. The automatic tension 
engine with double 8% x 8-inch cylinders is 
shown in the foreground. An attendant has his 
right hand on the regulating wheel by which 
the operator alters the tension capabilities of 
the automatic tension engine (F). At the left 
of the drawing is the steam reeling winch (1), 
the winch man being seen behind the main reel 
lifting the pump handle lever for winding in the 
half-inch cable. Spooling is effected by an ex- 
tremely simple spooling device which consists 
of a guide containing two rollers which is 
pulled one way or the other by a small block 
tackle. In the middle ground, just in front of 
the automatic tension engine, is the travelling 
carriage (B) carrying at the extreme ends two 
pulley blocks (A-E) for two ropes leading from 
the two drums on the extended drum shaft of 
the automatic tension engine. In the sketch, 
this is shown as a single line for the sake of 
clarity. ‘The boom reaches outboard on the 
starboard side, and the line leads on a diagonal 
from a pulley block secured to the deck just 
in front of the traveling carriage. 

In the preparation of the sketch, it was 
necessary to exercise some license for the sake 
of clarity. ‘There was no place from which it 
was possible to take a broadside photograph 
of the entire deck arrangement so as to include 
beth winches in a single picture. A new deck- 
house extending from the bridge to the foremast 
was omitted in this sketch in order to bring 
the cable reeling winch into the picture. The 
boom, too, actually used on the starboard side, 
is shown on the port side in the sketch. 

Cable Reel Winch—The cable reel winch (1) 
shown at the left of sketch has a total width of 
& feet 10 inches, and total length of about 9 
feet. The reel, or drum, is a solid steel barrel 
10 inches in diameter. ‘The two steel flanges 
of the drum are 48 inches in diameter and are 


spaced 66 inches apart. A gear fixed to one of 
the flanges is driven by a pinion on the crank- 
shaft of a standard Lidgerwood winch. There 
are no friction drums, mechanical brakes nor 
clutches, and the whole operation of raising, 
lowering and braking is performed with the 
single reversing and controlling valve operated 
by the winchman through a pump-handle lever. 

The half-inch line on the reel leads to and 
passes around a pulley block (A) secured to 
the: traveling. carriage, "( BD)... .F rom: there. it 
leads to pulley block (C) anchored to the deck, 
thence around the pulley (D) attached to a 
shock absorbed coil-spring attached to one end 
of the extended boom, and from thence down 
into the sea to the net or drag. The automatic 
tension engine is bolted to the deck abaft the 
forecastle. Its cable leads from the drum to 
and around the pulley block (E) attached to 
the traveling carriage (B), then to a dynamom- 
eter anchored to the deck just abaft the auto- 
matic tension engine (F). The traveling car- 


riage (B) is free to travel on the main cable 


(G) between the limit stops H and H, spaced 
50 feet apart. : 

Lowering the Net—The net is attached to 
the end of the half-inch cable on the deck. It is 
then hoisted and swung outboard, the operation 
being performed by the winchman by simply 
raising his lever and admitting the steam to 
the winch in the forward direction. The net is 
then lowered, the winchman simply pushing his 
lever downwards. The net sinks very slowly in 
the sea because of the great amount of skin 
friction of the net itself. Lowering the net is 
begun by reversing the steam engine, admitting 
a small amount of steam in the reverse direc- 
tion, which is accomplished by the winchman 
by simply pushing down on his lever. 'To pre- 
vent twists and kinks, the half-inch cable must 
not be paid out at a greater speed than that at 
which the net will sink. In fact it may take 
two or three hours for a trawling net to sink by 
gravity to the great depths that are being ex- 
plored. As the net descends the weight of the 
wire rope suspended in the sea increases and 
the winchman raises his lever and applies steam 
in the hoisting direction, which acts as a brake 
to control the speed of lowering. 

Penalty for Rapid Paying Out—If the cable 
is paid out faster than the net sinks, a loop 
will hang down into the sea, which may twist 
upon itself. As more line is paid out another 
loop may form, which may not only twist upon 
itself but may twist upon the first loop, and so 
on. All of this, however, could hardly be seen 
by any one on the deck. Such an accident did 
occur before the gear was fully mastered, and 
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A DREDGING OPERATION 


Scale drawing showing the comparative size of the Arcturus (upper right corner) in relation to ocean depths of 


18,000 feet and the 30,000 feet of line necessary in dredging such a depth. 
drawing is an idea of the artist to represent the fabled city Atlantis. 


was observed while raising the net, when the 
rope emerged from the sea in an almost hope- 
less tangle. However, this tangled cable was 
brought on deck and straightened out. So far 
as known, this only happened once. ‘The net 
has been frequently lowered to the bottom of 
very deep seas and has brought up a great num- 
ber of most interesting specimens of fish that 
inhabit the ocean depths. 


Dredging Operations—lIn the scale drawing 
(above) the depth of the ocean is shown as 
i8,000 feet. The Arcturus is shown in correct 
scale. Approximately 30,000 feet of half-inch 
cable has been paid out, which would necessarily 
drag in a catenary at approximately the angle 
shown. The Arcturus with this arrangement 
can safely tow nearly three times faster than 
previous expeditiens of the same character. 
This is made possible by the introduction of the 
automatic tension engine and its ability to yield 
in the event of a hang-up. 


Operation when a Hang-up Occurs—Assum- 


The silhouette at the bottom of the 
From a drawing by P. Dubosclard. 


ing that the trawling or dredging operation is 
going on at a speed of three knots (about 300 
feet per minute), the traveling carriage (B) 
held adjacent to the forward limit stop (H), 
the automatic tension engine adjusted to auto- 
matically yield and pay out at 10,000 pounds. 
The dynamometer (I'), while it has nothing to 
do with the regulation of the automatic ten- 
sion engine and was installed for scientific ob- 
servation, will record the tension at all times, 
which might in this instance indicate a ten- 
sion of 9,000 pounds. At any moment the net 
may foul on a ledge or a bit of wreckage suf- 
ficiently to cause a hang-up. With the net held 
fast and the ship moving three knots, the ten- 
sion in the line would rapidly increase, and 
every man on deck would be informed of the 
hang-up as soon as the tension rose above 
10,000 pounds, because the engine would then 
automatically pay out and the traveling car- 
riage (B) would start to travel aft at approxi- 
mately the speed of towing, assumed to be three 


PENALTY FOR RAPID PAYING-OUT OF CABLE 


If the cable is paid out faster than the net sinks, a loop will hang down which may twist upon itself. As 
this cannot be seen from the deck, a hopeless tangle of the line occurs. 
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knots, or 300 feet per minute. The traveling 
carriage (B) moving aft fifty feet, would pay 
out 100 feet of half-inch cable, automatically, 
in about twenty seconds of time. The winch 
man attending the cable reel engine has, in 
twenty seconds, time enough to rise from his 
seat, push down on the pump handle lever, and 
pay out line under perfect control at sufficient 
speed (about 300 feet per minute) to prevent 
rupture. 
should pay out fast enough to permit the travel- 
ing carriage (B) to move forward to the limit 
stop (H). It will therefore be noted that the 
operation of paying out the first hundred feet 
is entirely automatic, but after this the opera- 
tion of paying out becomes a function of the 
main cable reel, which is paid out manually. 
During this twenty-seconds period when the 
automatic tension engine is paying out its 100 
feet, orders may be given to the pilot to swing 


his ship and the man in the engine-room signaled 


to slow down. The Arcturus would then make 
a half-swing, steaming slowly in the opposite 
direction, during which period the winch man 
would wind in as long as slack existed. If the 
cable be wound in too fast, the tension might 
increase beyond 10,000 pounds, the automatic 
tension engine would yield another 100 feet, 
which of itself is a warning to the winch man 
to wind in slower. By this process the net 
should clear and be hoisted above the bottom 
of the sea, after which the ship may return 
to its original course and the net again be 
lowered and the dredging operations continued. 
Should any fear exist that the net was damaged, 
it could be hauled above the sea for examination 
and repair. 


Automatic Tension Engine Acting Alone— 
The main drum the engine carries 1,500 feet of 
quarter-inch wire rope, and may be used alone 
for relative shallow trawling. In this event the 
cable reel engine and the traveling carriage (B) 
are not employed. The quarter-inch rope would 
then lead from the drum of the engine to and 
around pulley (C) anchored to the deck just 
forward of the cable reel engine, and thence 
to and over the pulley (D) attached to the end 
of the boom, and then dropped into the sea. 


It may be of interest to know that when this 
problem was presented to the Lidgerwood 
Manufacturing Co. the request was made for an 
automatic tension towing engine to hold 30,000 
feet of half-inch wire cable, but no such tow- 
ing engine has been developed and it would 
require several months to produce such a ma- 
chine. The design shown is therefore a com- 
promise—the only plan that could be had in 


At the beginning, the winch man 


the time available. The towing engine is a 
standard machine, while the cable reel engine 
was special in so far as the reel was concerned. 


In former expeditions it was found that in 
winding a great length of rope under heavy 
tension there was a great pressure on the drum 
itself but a far greater pressure on the flanges, 
tending to spread them apart. With this knowl- 
edge in hand, this particular drum, or barrel, 
was made of a solid steel, ten-inch shaft, which 
became the drum of the engine, and to which 
were fixed cast steel flanges heavily braced to 
take the thrust arising from the crowding of 
the rope at the ends of the drum, which crowd- 
ing tendency may be eight or ten times the ten- 
sion of the line itself. 


a 


OCEANOGRAPHICAL INVESTIGATIONS 


A brief summary of various researches as set forth in 
“The Depths of the Ocean,” 


Written by Str Joun Morray, K.C.B., F.R.S., 
and Dr. JoHnN Hagorr 


ne phenomena displayed at the surface of the 
ocean have been the object of observation from 
the earliest ages,—waves, currents, winds, tides, and 
the temperature of the water were matters of great 
importance and concern to the earliest navigators. It 
was not however, till about the time of the famous 
Challenger Expedition, nearly 40 years ago, (this 
book was issued in 1912) that any systematic attempts 
were made to examine the deeper and more remote 
regions, or to explore the physical and _ biological 
conditions of the ocean as a whole. 

From time immemorial soundings were taken by 
hand with a plummet, always in shallow water near 
land, but attempts have not been wanting to sound 
the ocean without the aid of a line. 


Briefly reviewed the methods, degrees of prog- 
ress, ships employed in the exploration of the 
oceans and the scientists engaged in the work 
were as follows: 


Fifteenth Century—Cardinal Cusanus invented a 
bathometer, consisting of a hollow sphere with a heavy 
weight attached by means of a hook; on touching the 
bottom the weight was detached and the sphere arose 
to the surface, the interval of time elapsing from 
submergance to re-appearance of the sphere indica- 
ting depth. 

Sixteenth Century.—Puehler apeored the Cusanus 
apparatus, adding a device (clepsydra) to measure 
the time from the disappearance to re-appearance of 
the float, in the form of a small clay vase with a 
small orifice at the bottom, the amount of water 
entering during the experiment determining the 
depths. Alberti subsequently replaced the sphere by 
a light, bent metal tube. 


1504.—Juan de la Cosa mapped the first soundings 
in shallow water in 1504, the soundings were recorded 
on maps by Gerard Mercator in 1585 and Lucas 
Janszon Waghenaer in 1586. 


1521.—Magellan made probably the first attempt 
at oceanographical research—although it was not a 
success, when he attempted to determine the depths 
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of the Pacific Ocean during his first circumnavigation 
of the globe (1521). This was the first deep-sea 
sounding. | 

1667.—Robert Hooke described in Philosophical 
Transactions an apparatus similar to Puehler’s with 
which experiments were made in the Indian Ocean. 
As there was some doubt to the exact moment of 
surface return of the float, he introduced, first a 
clock-work odometer to register descent, and then 
two odometers to register both descent and ascent. 

1699.—Edmund Halley, Astronomer-Royal—to im- 
prove the knowledge of longitude and the variation 
of the compass, made what could be called a purely 
scientific voyage, though scientific voyages were 
really initiated in the time of James Cook in the 
second half of the eighteenth century. 

1728.—-Cruquius introduced bathymetrical contours 
on a chart of the river Merwede. 

1737.—Philippe Bauche represented the bottom of 
the sea by isobathic curves to illustrate that elevations 
of the sea-floor correspond to the orography of the 
near-by lands. His conception of submarine moun- 
tains was the step towards founding geography on 
the real form and relief of each region. 

1750.—Marsigli and Donati first employed the 
dredge for obtaining organisms from shallow water. 

In the middle of the 18th Century, Dalrymple and 
_Davy made observations on the temperatures of the 
equatorial current during a voyage to the East Indies. 

1770.—Benjamin Franklin published the first map 
of the Gulf Stream. 

1772-1773.—The Fosters—father and son made tem- 
perature observations beneath the surface on James 
Cook’s voyages. Dr. Irvine on Lord Mulgrave’s 
Arctic Expedition, employed self-registering ther- 
mometers for the first time in determining under sur- 
face temperatures. He also obtained water samples 
from various depths with a water bottle. On the 
same expedition some of the earliest attempts at deep- 
sea soundings were made by Capt. Phipps, recording 
depths of 683 fathoms. 

1776.—Charles Blagden studied temperature dis- 
tribution on the North American coasts. 

1799.—O. F. Muller introduced a modification of 
the dredge which was known as the naturalist’s 
dredge. 


1780.—Sassure determined temperatures in the 
Mediterranean at 300 and 600 fathoms by protected 
thermometers. 


1782.—Six’s minimum and maximum thermometer 
was invented, and subsequently (from 1802-1826) 
was used by Krusenstern, Kotzebue, Sir John Ross 
and Sir Edward Sabine, Parry and Dumont d’Urville. 


1800.—Péron experimented with slow-conducting 
water bottles in 1800—which were also employed by 
Scoresby in 1811 in soundings off Greenland, and by 
Kotzebue and Lenz in 1823. 


1817.—Sir John Ross (1817-1818) by means of an 
apparatus of his own design called “deep-sea clamms” 
took soundings in depths of 450, 650, 1000 and 1050 
fathoms in Baffin’s Bay bringing up from the last 
mentioned depth a quantity of greenish mud. At 
1000 fathoms, a star-fish was entangled in the line 
slightly above bottom—proving animals present in 
deep waters. Romme (1817) published a work on 
winds, tides and currents and similar studies were 
issued by Risso (1826), Lowe 1843-1860 and Johnson 
(1862-1866). Gunther brought out important papers 
(1860-1870) dealing with deep-sea and pelagic fishes, 


and James Rennell (1832) published an investigation 
of the Atlantic currents based on observations of 
sailors up to that time. 

1830.—Audouin and Milne-Edwards in 1830 and 
Michael Sars in 1835 published the results of dredg- 
ing in shallow waters within limited areas along the 
coasts of Europe. 

1832.—Thouars used the protected thermometer for 
deep-sea temperatures in 1832, and this instrument 
also served in experiments conducted by Martins and 
Bravais in 1839, and by Sir James Ross during his 
Antarctic expedition in 1839 to 1843. The latter 
making many density observations of water at vari- 
ous depths. — 


1839.—Capt. Willkes—accompanied by Dana—on 
the U.S. Exploring Expedition (1839-1842) made 
deep soundings with copper wire, and a few dredg- 
ings in shallow water. Sir James Ross, accompanied 
by Hooker—on the British Antarctic Expedition 
(1839-1843) engaged in important sounding and 
dredging work—making the first truly deep-sea 
soundings in depths exceeding 2000 fathoms. After 
many unsuccessful attempts to sound in deep water, 
due to want of proper line, Ross had a line 3600 
fathoms in length especially constructed on board. 
It was fitted with swivels at intervals, strong enough 
to carry a weight of 75 pounds and lowered from an 
enormous reel in one of the ship’s boats. With this 
line the first abysmal sounding On record was taken 
at 2425 fathoms on January 3, 1840, lat. 27°, 26” 
South, long. 17°, 29” West, and frequently during 
the cruise even greater depths were sounded. The 
dredge also was successfully used in depths down to 
400 fathoms yielding an abundance of animal life. 
Hooker made known some of Ross’s results particu- 
larly the importance of the role played by diatoms 
in the seas of the far south. 


1840.—Forbes made a great many dredgings in the 
Aegean Sea. As a result of this work he divided 
the area inhabited by marine animals into eight zones, 
in which animal life gradually diminished with in- 
crease of depth, until a zero was reached at about 
300 fathoms. He supposed that plants, like animals, 
disappeared at a certain depth, the zero of vegetable 
life at a less depth than that of animal life. 


1843.—Aime introduced reversible outflow thermom- 
eters and about 1851 Maury used cylinders of non- 
conducting material for taking temperatures in deep 
water. 


1844.—Loven studied distribution of marine or- 
ganisms along the Scandinavian coast (1844), 
Johannes Muller investigated the pelagic life of the 
sea by water samples and tow net, giving the first 
impetus to marine biology (1845), Sir John Franklin 
(North Polar Expedition) accompanied by Harry 
Goodsir, made records of dredging results in 300 
fathoms (1845). Spratt made dredgings in _ the 
Mediterranean at 310 fathoms, and later—brought 
up shell fragments at 1620 fathoms (1846) and 
Michael Sars published the results of dredgings on 
the coast of Norway, giving a list of 19 species from 
depths over 300 fathoms (1850). He was after- 
wards assisted by his son, G. O. Sars in this work, 
and together they issued a list of 92 species from 
depths between 200 and 300 fathoms, and showed 
some years later that marine life was abundant 
down to 450 fathoms. MacAndrew published a list 
of 750 marine mollusca of the Atlantic coasts of 
Kurope and Africa from dredgings covering 43 
degrees of latitude (1856). 
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1851.—The oceanographical researches of the 
United States Coast Survey may be said to date 
back to 1844 when the Director, Bache, issued orders 
to his officers to preserve deposit-samples brought up 
by the sounding machine. J. W. Bailey published 
the results of his examinations of these . deposit- 
samples (1851) followed by other papers on the 
green sand formations in modern seas (1856). 
M. F. Maury was for a long period associated with 
the hydrographical work of the United States and 
issued several editions of his Sailing Directions to 
supplement the wind and current charts published 
by the U. S. Hydrographic Office, the last edition 
appearing in 1859. About this time, Midshipman 
Brooke conceived the idea of detaching the weight, 
used in carrying down the sounding lead, when it 
struck the bottom—the sounding tube, enclosing the 
deposit-sample, being alone drawn to the surface. 
This was an advanced improvement over the old 
method of lowering a heavy weight which had to be 
drawn again to the surface—as it showed surely 
the moment when the bottom had been reached. 
With his sounding apparatus, records of deep-sea 
soundings rapidly accumulated, enabling Maury to 
prepare the first bathymetrical map of the North 
Atlantic, with contour lives drawn in—at various 
depths from 1000 to 4000 fathoms (1854). The 
deposit-samples were examined and described by 
Bailey and by Pourtales. Systematic soundings 
were commenced. by. Lee- in ie -U0S.5- -Dolpiin 
(1851-52) in the North Atlantic and by Berryman 
in the same ship (1852-53). Berryman in the U.S.S. 
Arctic sounded across the North Atlantic from 
Newfoundland to Ireland to verify the existence of 
a submarine ridge—along which it was proposed 
to lay a telegraphic cable; his deposit samples were 
described by Bailey, Pourtales and Agassiz made 
dredgings and soundings off the coast of Florida 
between Cuba and Florida under the auspices of the 
U..S. Coast Survey: Pourtales resumed the exami- 
nations of deposit-samples after the death of Bailey 
—-the number collected up to 1870 being 9000. 
Agassiz reported the results of the dredgings, com- 
paring the dredged forms with fossil types. 


1857.—Capt. Pullen of H.M.S. Cyclops used the 
first thermometer with bulbs. protected against 
heavy pressures, and shortly thereafter improve- 
ments of the six pattern and of Negretti and 
Zambra’s reversing pattern were introduced and have 
been largely used ever since, improvements and 
modifications being incorporated from time to time. 


Pullen and Dayman in H.M.S. Cyclops made a 
line of soundings along the great circle from Ireland 
to Newfoundland, using a modification of Midship- 
man Brooke’s sounding machine. Huxley examined 
and described the deposit-samples naming a viscous 
substance found in the bottle Bathybius. This after- 
wards was shown by the Challenger observers to be 
a chemical precipitate. Dayman in H.M.S. Gorgon 
sounded the North Atlantic from Newfoundland to 
the Azores and thence southwest to England (1858). 
Sir Leopold M’Clintock on the M.S. Bulldog sur- 
veyed (1860) the route for the telegraphic cable 
between England and America in the region sounded 
by Berryman and Day; G. C. Wallich publishing 
the results of his important observations made dur- 
ing the cruise (1862). In 1860, the necessity of lift- 
ing a defective cable in the Mediterranean at a depth 
of 1200 fathoms disclosed living organisms attached 
which established beyond all doubt the fact that mem- 


of fauna of more remote periods. 
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bers of higher groups of animals really lived at great 
depths in the sea. Otto Torell during one of the 


Swedish Arctic and North Atlantic expeditions 
(1861-1864) dredged many animal forms from 
depths of 1000 to 1400 fathoms. Bocage (1864) 


described the glass-rope sponge which he found in 
500 fathoms off the coast of Portugal; these results 
were confined by Perceval Wright (1868). Wyville 
Thomson and W. B. Carpenter, British naturalists 
commenced a series of short cruises in the North 
Atlantic and Mediterranean which may be regarded 
as a preliminary and leading up to the great Chal- 
lenger expedition, On H.M.S. Lightning dredgings 
were made to depths of 650 fathoms, which proved 
the existence of varied and abundant -animal life of 
ail the invertebrate groups; many forms of hitherto 
unknown species, others identical with tertiary fossils, 
believed to be extinct or illustrating extinct groups 
: Bottom tempera- 
tures varied as much as 15° in two adjacent regions 
(30° F in one to 45° F in the other), a remarkable 
system of oceanic circulation so distinct that in an 
hour’s sail it was sufficient to pass from waters of 
extreme heat to those of extreme cold. 


1869.—Gwyn Jefferys associated with Carpenter 
and ‘Thomson continued their investigations: in three 
cruises of H.M.S. Porcupine off Ireland, in the Bay 
of Biscay and to the Faroe Channel, extending the 
research to the Mediterranean; the latter region 
being further studied in 1871 aboard H.M.S. Shear- 
water. Leigh Smith at about this time made several 
voyages to the Arctic regions, and like Scoresby 
recorded warmer layers of water beneath the colder 
surface waters of the Arctic Ocean. 


1872.—In the interval between December, 1872 and 
May, 1876 H.M.S. Challenger with a staff of 
scientific observers circumnavigated the world, tra- 
versed the great oceans in many directions, made 
observations in nearly all departments of the physical 
and biological sciences, and laid down the broad 
general foundations of the recent science of oceanog- 
raphy. The results of this cruise were published 
by the British Government in 50 quarto volumes, and 
became the starting point for all subsequent obser- 
vations. Contemporaneous with this expedition was 
thatof the U.S:5: fuscarora in. the Packie under 
Belknap, contributing greatly to our knowledge of 
temperature distributions and deep-sea _ deposits. 
The U.S.S. Gettysburg made soundings in the North 
Atlantic, during the year 1876. 


Piano wire was first used on the Tuscarora for 
soundings. Some years previously Lord Kelvin had 
experimented with same medium aboard his yacht. 


1877.— Agassiz in the U. S. Coast Survey Steamer 
Blake explored the Caribbean Sea, Gulf of Mexico 
and the coasts of Florida publishing a general ac- 
count of the results in 1888. At the same time the 
Albatross made observations along the 
Atlantic coast of the United States and in 1891 
under Agassiz explored the Pacific region along 
Panama. Murray and ‘Tizard urged the re-examina- 
tion of the Faroe Channel and H.M.S. Triton and 
Knight EHrrant (1880-1882) engaged in the work. 
The discovery of the Wyville Thomson Ridge which 
separates the warm and cold areas was one of the 
results of their work. A paper by Murray describ- 
ing the findings of the four expeditions—recorded 
216 species and varieties from the warm area and 
217 from the cold; only 48 species were common to 


ZOOLOGICAL SOCIETY BULLETIN 99 


both. The French ships Travailleur and Talisman 
explored the eastern Atlantic (1880-1883) and the 
Italian ships Washington and Vettor Pisani (1881- 
1885) engaged in biological and other research 
work. J. Y. Buchanan (1883) aided in the sound- 
ing work of the S.S. Dacia belonging to the India- 
Rubber Gutta-Percha and Telegraph Works Co., 
surveying a submarine cable route from Cadiz to 
the Canary Islands, and recorded several oceanic 
shoals rising steeply from deep water. He joined 
the same Company’s S.S. Buccaneer exploring the 
Gulf of Guinea, with a trained naturalist _ John 


Rattray, and recorded many valuable observations— 
of depths, temperatures, densities and_ plankton. 
The U.S.S. Hnterprise (1883-1886) throughout a 


cruise embracing all the oceans, brought together 
an important collection of deposit samples.  Mur- 
ray (1884-1892) investigated the sea-locks on the 
west coast of Scotland in his S.Y. Medusa discover- 
ing remnants of Arctic fauna; the physical results 
were used by Mill in his Memoir on the Cee Sea 
Area. 


1885.—The Prince of Monaco since 1885 has 
systematically carried on oceanographical work in 
the Mediterranean and North Atlantic with his 
yacht, Hirondelle, Hirondelle II, Princesse Alice and 
Princesse Alice IIT, founded and endowed a magnifi- 
cent oceanographical museum at Monaco, an oceano- 
graphical Institute in Paris, and published many im- 
portant Memoirs through the Monaco press. 
Makaroff (1886-1889) in the Russian S.S. Vitiaz 
voyaged around the world recording observations on 
température and specific gravity, and in 1890 the 
Russian scientists Lebedinzeff and Andrusoff  in- 
vestigated the physical and biotogical conditions of 
the deep waters of the black sea. Victor Hensen— 
with a staff of. scientific men in the. German S.S. 
National (1889) studied the plankton of the North 
Atlantic by improved methods. Natterer in the 
Austrian S.S. Pola made chemical studies of the 
waters of the Mediterranean and Red Seas and 
published some interesting results. 


1893.—Nansen (1893-1896) in the Fram made his 
remarkable drift across the North Polar Sea, his 
soundings tending to prove that the Polar position 
is entirely a deep sea, as Murray had previously in- 
dicated. ‘The Danish ship Ingolf (1895-1896) in- 
vestigated the northerly portions of the Atlantic. 
The Belgica—with the Belgian Antarctic Expedition 
was the first vessel to winter in South polar regions 
(1897-1899). The German Deep-Sea Expedition on 
the Valdivia studied physical and biological condi- 
tions of the Atlantic and Indian Oceans penetrating 
the Antarctic as far as the ice would permit. Under 
the editorship of Prof. Carl Chun the results were 
published in a series of magnificent memoirs. ‘The 
U.S.S. Nero while surveying a cable route between 
the Sandwich and Philippine Islands (1899) made the 
deepest sounding hitherto recorded, 5,269 fathoms, 
near Guam in the Ladrone Islands. Agassiz in the 
U.S.S. Albatross (1899- 1900) carried on oceano- 
graphical observations in the tropical Pacific, and 
issued the results in a series of profusely illustrated 
memoirs. At the same time the Dutch S.S. Siboga 
explored the seas around the East Indies, with re- 
sults of such importance that they were published 
in English, German and French by the leader of the 
expedition, Max Weber. 


1901.—During the years 1901-1903, the British on 
the Discovery under Scott, the Germans in the 


Gauss under von Drygalski and the Swedes on the 


Antarctic under Otto Nordenskjold simultaneously 
explored the South Poiar regions; and in 1902-1904 
a Scottish Expedition on the Scotia led by Bruce 
likewise visited the same locality for scientific re- 
search. Between 1903 and 1911—the German ships 
Edi, Stephan and Planet made soundings in different 
ocean basins, the last named vessel (July, 1911) re- 
cording the greatest known ocean depth—5347 
fathoms (32,088 feet); 406 feet more than six miles. 
The sounding was made 40 miles off the island of Min- 
danoa in the Indian Ocean. Agassiz in 1904 again 
explored the waters of the eastern Pacific in the 
U.S.S. Albatross, the published results constituting 
a great advance over our knowledge of the Pacific. 
In addition to the specific expeditions mentioned in 
the foregoing paragraphs, many British cable and 
surveying ships over a _ period of thirty years 
amassed an immense amount of valuable data re- 
garding ocean depths and temperatures. The prin- 
cipal ships, oceans investigated and the periods of 
time in which each was engaged are as follows: 


H.M.S. Egeria Atlantic, Indian and Pacific 1887 to 189¢ 
H.M.S. Waterwitch 1894 to 1901 
H.M.S. Rambler ns a es os 1888 to 1904 
H.M.S. Penguin Indian- and Pacific 1890 to 1906 
H.M.S. Stork Indian and Atlantic 1888 to 1897 
H.M.S. Investigator Indian Ocean From 1886 to the 
present time 
H.M.S. Dari Pacific Ocean 1888 to 1902 
S.S. Britannia Atlantic, Indian and Pacific 1888 to 1907 
S.S. Great Northern Atlantic and Indian 1882 to 1897 
S.S. Chiltern rs 1886 to 1897 
5.5. Amber “s - ot 1888 to 1906 
Sid, SO Coltd. a = a 1883 to 1898 
S.S. Seine # ms “5 1885 to 1899 
Soe lleciva te we gi 1887 to 1903 
S.S. John Pender ee “s oe 1878 to 1901 
S.8S. Duplex ie i 1906 to 1907 
S.S. Silvertown Atlantic and Pacific 1889 to 1900 
S.S. Retriever ss * in 1880 to 1907 
S.S. Sherard Osborn Indian and Pacific 1888 to 1907 
S.S. Recorder © oe 1888 to 1907 
S.S. Dacia Atlantic 1883 to 1905 
S.S. Minia se 1885 to 1907 
S.S. Norseman ie 1893 to 1907 
8.8. Buccaneer a 1886 to 1906 


The results of these searching investigations 
over a period of thirty years have brought about 
the establishment of more or less prominent 
marine laboratories both in Europe and 
America, but the founding of the Zoological 
Station at Naples in 1880 by Anton Dohrn 
marks an era in all that concerns the histology 
and embryology of marine organisms. Similar 
marine laboratories have since been founded in 
many parts of the world for purely scientific 
research and others for the investigations of 
economic questions concerning the habits and 
development of food fishes. 


The progress of oceanography depends large- 
ly upon the development of mechanical aids, not 
alone the scientific instruments, but the ship as 
well. Since the days of the Challenger Expe- 
dition oceanography has made great strides and 
there are now available appliances unknown to 
the pioneers of those days. 
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THE ARCTURUS EXPEDITION 


This number of the Bulletin is devoted to the 
voyage of the Arcturus, under the direction of 
William Beebe of the Department of Tropical 
Research. 

This enterprise was first rendered possible 
by Mr. Henry D. Whiton, who offered to fur- 
nish a vessel—and this offer materialized in the 
splendid ship Arcturus which he loaned to the 
Society. Mr. Whiton is a member of the Board 
of Managers, Class of 1927, one of the Execu- 
tive Committee and as Chairman of the Arc- 
turus Committee has freely given his time and 
advice toward the successful promotion of the 
expedition. 

The Arcturus Committee, in addition to Mr. 
Whiton, includes Harrison Williams, Henry 
Fairfield Osborn, Jr., William Beebe, Dr. W. K. 
Gregory and George Palmer Putnam, and the 
Society tenders this committee its most grate- 
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ful acknowledgment for their painstaking 
thought and unselfish effort in the successful 
development of the plans of the expedition, and 
a dissemination of the news of the progress of 
the party and their scientific discoveries. Mr. 
George Palmer Putnam of the Committee has 
been particularly successful in promoting the 
exceptional publicity. 

This oceanographic venture is the most elab- 
orate and ambitious scientific expedition as yet 
undertaken by the New York Zoological So- 
ciety and has been made possible through the 
great generosity of a number of its members. 


The purpose of the expedition was to obtain 
specimens of marine life from the surface, from 
the bottom and from the mid-depths of the Sar- 
gasso Sea, which is located in the north Atlantic 
Ocean about one-third of the distance between 
America and the African continent. 


Later, the expedition was to pass through the 
Panama Canal to the region of the Galapagos 
Islands, where a similar series of studies were 
to be made in the cold Antarctic Humboldt 
Current. 


This program has been successfully carried 
out. 


By a most fortunate accident the Arcturus 
arrived off the Galapagos at the very time when 
the position of the Humboldt Current had been 
profoundly disturbed by unknown causes at 
the same time that two volcanoes on the Galapa- 
gos became active. 


The result of this shifting of the Humboldt 
Current, together with the activity of the vol- 
canoes, produced a marked disturbance in 
oceanic life. 


The observations, therefore, taken under 
these circumstances have a unique value and 
many forms of marine life new to science have 
been discovered. 


There are published, herewith, a sympathetic 
article by Henry Fairfield Osborn, Jr., who is 
a member of the Arcturus Committee of the So- 
ciety and has kept in close touch with the de- 
tails of the expedition, an article describing the _ 
general apparatus and the reconstruction of the 
Arcturus to meet the requirements of the scien- 
tific staff by Edwin C. Bennett, Naval Archi- 
tect and Consulting Engineer of New York 
City, and a detailed description of the intricate 
trawling and dredging machinery by the de- 
signer, Spencer Miller, who is a member of the 
Naval Consulting Board, the American Society 
of Mechanical Engineers, American Institute 
of Mining Engineers and the Society of Naval 
Architects and Marine Engineers. 
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DR. “GREGORY, 


Prof. Osborn has lent his magnetic encouragement to all the enterprises of the Society. 
the present expedition to Norfolk, Virginia, 


The financing of the Arcturus Expedition up 
to date, has been accomplished as follows: 


Total contributions and advances to 

the expedition to June 22, 1925, 

by Harrison Williams ......... $107,226.06 
Estimated remaining disbursements, 

including accrued wages of officers 

and up to arrival of the Arcturus 

at New York City on assumed 


date-of Auoust: 10-1025 32513 34,186.94 
Estimated expense of winding-up 

the expedition, including accrued 

compensation of scientific per- 

BORNE ij <cac gees a a wear eee ASM as oe 7,500.00 
Probable total contributions and 

advances to the expedition by 

Piareisor - Wiltiaaisiai oes wae $148,913.00 


Total of other contributions to date 
and the donors: 
Marshall Field ......$10,000.00 


Clarence Dillon ..... 10,000.00 
Vincent Astor ....... 10,000.00 
George F. Baker, Jr... 2,000.00 
Arthur T. Newbold... 500.00 


PROF. HENRY FAIRFIELD OSBORN AND MR. BEEBE 


He accompanied 


leaving the ship at that port. 
Junius S.~Morgan.... 250.00 
Thomas S. Gates..... 500.00 


American Museum of 
Natural History... 5,000.00 388,250.00 
Total estimated. costs of the Arc- 
turus expedition, including the 
“2nd Sargasso Sea Cruise’”’..... $187,163.00 


Madison Grant. 
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DEPARTMENT OF TROPICAL RESEARCH 


Tae New Yorx Zoorocicat Sociery “Srarr Areturus 
EXPEDITION” » 


William Beebe, Director; W. K. Gregory, Associate 
in Vertebrates; L. Segal, Associate in Special Prob- 
lems; C. J. Fish, Associate in Diatoms and Crus- 
tacea; John 'Tee-Van, in Photography; 
EK. B. Schoedsack, Assistant in Cinematography ; 
William -H. Merriam, Field Work; 
Isabel Cooper, Scientific Artist; Ruth Rose, His- 
torian and Technicist; M. D. Fish, Assistant in Larval 
Fish Distribution; Dwight Franklin, Assistant in 
Fish Preparation; Jay F. W. Pearson, Assistant in 
Macroplankton; Serge Chetyrkin, Preparateur; D. W. 
Cady, Surgeon. 
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EEL, CAUGHT 


IN MID-OCEAN 


It is a species new to science—as transparent as glass. 


LOGGING THE ARCTURUS 


A review of the operations made at various points, including reports from Mr. Beebe, supple- 


mented by radio news, covering the first Sargasso-Galapagos Cruise. 


February 11, 1925.—Noon—Passed Ambrose Light. 

February 13, 1925.—3:00 A.M. Newport News— 
Coaling. 

February 18, 1925.—6:00 P.M. St. George, Ber- 
muda Islands. Working 20 hours a day to get set- 
tled. Encountered two gales causing much shifting 
of fragile boxes. Much time expended building 
ledges and fiddles for support of delicate instru- 
ments. 

February 26, 1925.—Noon—Latitude 26° 37’ North 
—Longitude 51° 14’ West. Entire Western Sargasso 
Sea torn apart by storms. Bow pulpit perfect suc- 
cess. First ribbon-like eels caught. 

February 28, 1925.—Noon—Latitude 27° 50’ North 
—Longitude 46° 55’ West. Despite heavy seas made 
successful haul from two miles depth, obtaining red 
shrimps, giant-mouthed luminescent fish. Weed widely 
scattered by storms. Headed northeast for Atlantic 
Ridge. Must return here in July. 

March 4, 1925.—Noon—Latitude 26° 43’ North— 
Longitude 48° 52’ West. Heavy seas prevent work 
and launching boats. Sargasso completely scattered 
by rough water, so that little life is present at this 
season. Now over Atlantic Ridge which is supposed 
to be the site of fabled Atlantis. First bottom dredge 
brought up glass sponges, volcanic rock, and all sorts 
of weird fishes. Quick work of crew prevented bad 
accident to trawl. 

March 5, 1925.—Noon—Latitude 25° 29’ 
Longitude 51° 16’ West. 
Canal. 

March 7, 1925.—Noon—Latitude 23° 43’ North— 
Longitude 55° 09’ West. Successful deep-sea hauls 
yield several new species of fish, and a strange fish 
with scales like hair or feathers. Red octopus ten- 
tacle brought up by sounding machine from three 
mile depth. First Sargassum fish captured has fins 
like hands; a mass of its eggs is hatching in an 
aquarium. Rolling through heavy sea bound for 
Echo Bay. 


North— 


Arcturus west bound for 


March 11, 1925.—Noon—Latitude 20° 10’ North— 
Longitude 60° 27’ West. Despite continued high 
winds, rains and heavy seas can report success. ‘Two 
sections made across Sargassum Sea. which is torn 
to shreds at this season. Necessary to return in 
July to solve problems. ‘Specimens, color drawing's 
and photographs are accumulating. Deep hauls diffi- 
cult because of heavy seas; deep sea fishes small, 
but include several new forms. 

March 15, 1925.—Noon—Latitude 17° 39’ North— 
Longitude 63° 15’ West. Ship in heavy seas; secured 
in one haul five specimens Amphioxus lowest form of 
backbone animal; never before found at sea. Dredg- 
ing on Saba Bank. Many strange specimens; one 
frridescent fish living in giant red sea-cucumber; a 
brilliant butterfly fish and trigger porcupine fish. 
Worked three days in shadow of Saba Volcano. 
Steaming slowly through Caribbean Sea toward 
Panama. 

March 20, 1925.—Noon—Latitude 11° 11’ North— 
Longitude 77° 05’ West. Captain Howes wired 
“dreturus voyage Pacific will be minimum of. six 
weeks. Two trips of six weeks, allowing for twenty 
days each in Humboldt Current.” 


March 22, 1925.— Noon— Arrive Panama Canal. 
Filling bunkers with coal. End of the first Sargasso 


cruise. 

March 26, 1925.—First Report of William Beebe, 
Director. 

Colon, Panama Canal Zone, March 26th, 1925,.— 
Our first month’s work has assuredly afforded us an 
acid test of oceanographic work under most trying 
conditions. Prof. Osborn and Mr. Satterlee will have 
given you vivid accounts of the heavy weather which 
the Arcturus experienced on the first two short legs 
of her trip. After leaving Bermuda this continued, 
and our ideas of the worst month of winter in the 
central Atlantic in general and the Sargasso Sea in 
particular will not soon fade from our memories. 
For week after week we would hope each morning 
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HYDROGRAPHIC INSTRUMENTS IN USE 


Sending down a deep-sea thermometer, which will return with a sample of water and a record of the tempera- 
ture at a depth of a half-mile. 


for a moderately smooth sea, but from the daily 
wireless reports from other parts of the Atlantic, 
we must have been receiving the continual heavy 
swells resulting from the unusual gales which marked 
February and March in many parts of this ocean. 


On only two days was it calm enough to put a boat 
of any kind overside, and the wallowing and rolling 
of the vessel made even surface towing very difficult. 
We lost several nets and one dredge was bent at 
right angles, but we were comforted when we read 
the reports of the Challenger and Albatross, and 
learned of their continual mishaps. Microscopic work 
and any delicate drawing or painting were impos- 
sible, and only by bringing the ship up into the wind 
were we able to keep any food at all upon the table. 
On many nights sleep was out of the question, owing 
to the necessity of being braced every moment to 
keep from being thrown out of our berths. For days 
it was impossible to work in a chair and we did all 
our writing and the preservation of specimens sitting 
on the floor of the laboratory. In spite of this the 
Arcturus behaved splendidly, and we managed to 
get a remarkable amount of work done. 


Every respite from mountainous waves was im- 
proved by sending over tow-nets, trawls and dredges, 
and we collected a series of specimens from every 
depth. Miss Cooper, although suffering part of the 
time from sea-sickness, has been able to produce fifty 
colored plates. 


The Sargasso itself showed conditions which have 
never been recorded. There was plenty of weed, and 
for many days we passed through continual lines 


of it, one or two hundred feet apart, which, if col- 
lected, would have made many acres of solid fields. 
Whether this season was unusual, or whether this is 
the ordinary February phase of distribution I do not 
know, but it is certain that the waves and storms 
completely destroyed any possibility of extreme foca- 
lization. Eiven the two days of comparatively smooth 
water were sufficient to cause a noticeable concentra- 
tion of sargasso. 


Despite the high seas we were able to scoop up 
hundreds of netsful of weed and examine it thor- 
oughly. As we went farther East the weed became 
fresher and showed signs of vigorous growth, but 
everywhere there was a decided lack of life. At one 
time or another we were able to gather a fairly 
representative lot of the sargassum fauna for a_ 
Museum group, but I have found more fish and other 
organisms in a single head of weed in July which I 
have grappled from the deck of a steamer bound for 
British Guiana, than we saw here during an entire 
week. The solution seems to be that there is a very 
marked winter season in the Sargasso Sea which has 
never before been observed, and we struck it at 
exactly this time. From the number of eggs and 
larval organisms, the life of the weed is at its yearly 
minimum, not to develop in any quantity until the 
quiet seas of May, June and July induce a concen- 
tration of the scattered heads of weed into the great 
fields which a few travellers have seen but not in- 
vestigated. The government map of distribution 
for February is wholly wrong. Indeed we found a 
much wider scattering of weed than is marked for 
the maximum in August. We observed it in abun- 
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TE: ROPE SCALLOP DREDGE 


In the Pacific the expedition drifted into a summer sea, and every variety of dredging paraphernalia was used. 


dance on the outer border of the Gulf Stream before 
we reached Bermuda, while on the mid-Atlantic 
Ridge twelve hundred miles to the east, and when 
we sighted Sombrero and the Lesser Antilles, an 
equally great distance to the west and south, in- 
numerable patches were still passing. 


I blamed myself at first for having chosen the 
wrong part of the Atlantic, and then the thought 
occurred to me to get in touch with whatever ships 
might at this time be traversing other parts of the 
Sargasso Sea. This proved successful, and morning 
after morning the wireless men would come with re- 
ports from various vessels which were steaming 
through the general area to the north and_ north- 
east of us. All, without exception reported similar 
conditions, heavy weather with widely scattered 
pieces of weed. When I had finally charted the 
routes of all previous expeditions in this region, I 
found that unknowingly I had laid our course 
through the only hitherto unexplored part of the sea. 

Our objects in coming to this sea were to anchor 
if possible in one spot and study the conditions of 
life in the weed and in the deeps under it. The 
moment that reports from these other vessels enabled 
me to form a comprehensive idea of the conditions 
existing at this season in the region in general, Dr. 
Gregory and I held a consultation and he agreed un- 
reservedly with me that it was a waste of time and 
money to remain longer. The weed was scattered 
and its fauna at the season of lowest ebb, the con- 
tinual high seas prevented any deep hauls except 
with danger to ourselves and our equipment, and 
when we had secured specimens, examination and 
study of them was difficult and the use of aquariums 
impossible. Our coal supply had lasted well and 
by returning at once we would conserve at least a 


third of it and probably make it possible to return 
to this region for a short stop on our way home 
and complete the objects of this part of the trip. By 
steaming quickly to the Canal and through to the 
Pacific, we would find conditions ideal for work 
during April and May. Hence the sudden change 
in our plans. 


The ocean bottom in the supposed locality of the 
mysterious continent Atlantis was surveyed two years 
ago by the United States Navy with the new sonic 
depth finder which measures depths by the length of 
time it requires for sound waves to travel to the ocean 
bottom and return. Dr. Harvey C. Hayes in charge 
of these measurements, was deeply interested to find 
an area rising from the ocean bottom which sug- 
gested an ocean continent. He found an old coast 
line with shelving beaches of sand and gravel and 
other characteristics indicating that what was then 
the floor of the ocean’ might once have been at the 
surface. 

We are now shifting coal at Colon, and on Friday 
will proceed to the Pacific, where I feel certain I 
shall be able to make as thorough a survey of the 
Humboldt Current as I had planned to do in New 
York. Our trip across the Caribbean has _ been 
smooth only because we had a strong fair wind and 
current, a following gigantic swell, which, were we 
to turn and get into its trough, would roll us to the 
very scuppers. Mr. Tams, our second mate, who 
was taken because of his experience on the Albatross, 
says that under the conditions existing in the Sar- 
gasso Sea, no expedition, however much more experi- 
enced, could have done more in the way of successful 
hauling than we were able to do. 


Fortune has been with us, for in spite of the 
scanty catch in point of numbers which has marked 
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Pale blue snails which have lost their shells and de- 
veloped water-wings for aid in floating on the surface. 


our efforts, we have taken some of the most inter- 
esting deep-sea fishes. Cyclothones of several species, 
with many luminescent organs over the whole body, 
and relatively immense jaws and mouths, Sternop- 
tychus or hatchet fish of remarkable shape and with 
eyes which look directly upward. The greatest prize 
was a Stylophthalmus, a small creature, eel-like in 
general appearance, with a mouth like that of a duck 
or Ornithorhynchus, and eyes on the ends of long, 
slender tentacles. Another day we caught the young 
stages of the same weird creature. A single speci- 
men was taken of what we called the Unicorn Sea 
Serpent, with luminescent cephalic median horn and 
tail tip. ‘This may prove to be the larval form of 
the Fierasfer. 

We also have larval flying-fish, and several others 
so strange that we can fit them into no genera or 
even sub-families. 

As regards the staff I can truly say that I should 
make no change were I to start the expedition over 
again. Only even at this comparatively meagre phase 
of the trip I could have used several more’ brains 
and pairs of hands. ‘There has been no idleness and 
no misdirected effort. ‘The Captain, officers and crew 
are enthusiastic and have done all they could to help 
us. ‘Two days ago when the stokers off duty caught 
two splendid Coryphaena, the fish called dolphins, 
on hand lines over the stern, every member of the 
crew crowded our part of the deck while we painted, 
measured and dissected the big fish. 


The machinery has worked well under the most 
trying conditions conceivable, and the towing en- 
gine has saved a dredge more than once. The bow 
pulpit and the double boom gangway off the port 
side have justified themselves a score of times. With 
occasional drenchings. we have been able to use them 
in all but the worst weather, to study flying fishes 
at close range and to catch all the weed we wished 
for study. The outside runway and the boats have 
had no chance as yet. A person would have been 
washed away from the one, and the boats themselves 
smashed and sunk had we attempted to use them. 
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The laboratory is perfectly satisfactory, and the 
forward hold storage with its unshiplike stairway 
puts every portion of our gear within easy reach. 


My dissatisfaction with the first month of our six 
months of expedition is not becanse it has not pro- 
duced many interesting specimens and discoveries, 
but that I try to keep up to such a high standard 
of effective work accomplished on every expedition, 
that I know everything done thus far will pale into 
insignificance in comparison with what is before us 
in calm weather, or in any reasonable swell. 


My future plans are necessarily vague as to exact 
details, but in general are what I planned before 
leaving New York; to make careful soundings from 
Panama south and west, avoiding all the tracks of 
former expeditions, and to select the best possible 
location in the richest part of the Humboldt Current 
and remain there until we have accumulated as com- 
plete a knowledge as possible of the ocean life from 
the surface to the bottom. 


The one error in regard to the ship was the water 
supply. In spite of every economy, the fresh water 
gives out before two-thirds of the coal has been used 
up. ‘This may make it necessary for us to return for 
more water, if we fail to encounter rain-storms. 
In such a contingency I shall see that every day of 
the return is over a different route, thus yielding new 
data. 

Postscript by W. K. Gregory: 

After hearing this report read I feel that in some 
respects it quite understates the value of the results 
already obtained. In spite of the unfavorable con- 
ditions noted, teamwork in handling the complicated 
oceanographic gear has been highly developed so 
that the operations of sounding, dredging, trawling 
and the rest are now thoroughly understood by those 
engaged in the work. Again the swarming life of 
the plankton has been carefully studied and a great 
body of observations made and recorded. 


It is almost impossible to convey an adequate idea 
of the beauty and interest of the deep-sea and other 
fishes already secured. Although it will be necessary 


A strange ghost crustacean as thin as paper and as 


transparent as glass, 
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A new species of deep-sea fish, with an enormously dis- 
tensible stomach which can contain prey larger than itself. 


to return to the Sargasso Sea later in the season, 
we even now have a fair series of specimens and 


many color drawings for a striking Sargasso ex- 
hibit. Hach member of the staff has had leisure and 


opportunity to work on definite problems and to fit 
himself for effective cooperation with the rest. All 
look forward with great confidence toward success. 

March 28, 1925.—Noon—Steaming through -Pana- 
ma Canal. Arrived Balboa in afternoon and sailed 
from there night of March 28, 1925. 

March 29, 1925.—Noon—Latitude 7° 15’ North— 
Longitude 79° 56’ West. Sailed from Balboa, Pacific 
side of the canal midnight 28th-29th. 

March 31, 1925.—Noon—Latitude 8° 23’ North— 
Longitude 83° 34’ West. 

On March 28 we made the transit of the Panama 
Canal and prepared to investigate the life of that 
part of the Pacific which, though on the Equator, 
is traversed in a northerly direction by the cold 
Antarctic stream known as the Humboldt Current. 
This is a reversal of conditions brought about by 
the Gulf Stream, and is responsible for many para- 
doxical facts, such as the presence of those antarctic 
creatures, penguins, living and thriving under the 
intense heat of the equatorial sun. 

On the third morning of our Pacific voyage we 
woke at dawn to an amazing sight. Stretching to the 
horizon, a narrow line of foam zig-zagged across the 
placid sea, with spouting whitecaps shooting up 
through the froth that marked the meeting-place of 
two great ocean currents, presumably the Mexican 
and the South Equatorial. ‘These two streams within 
the sea, wider than any rivers in the world, bore 
along a vast population, and at their junction the 
traffic was more seething than at the intersection of 
any human thoroughfares. 


Bits of floating wreckage abounded and each was 
a focal point for a hundred different sorts of animal. 
Schools of fish lurked in the shadow cast by plank 
or log, the smallest ones nearest the centre, where 
they darted about snatching off the barnacles, worms 
and crabs that clung to every inch of the sodden 
wood, Working out toward the periphery of the 
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circle, the predatory fish increased in size, feeding 
now upon their smaller fellows, until the maximum 
was reached in the swift-gliding dolphin fish, five 
or six feet. long; whose green and gold. scales 
gleamed dazzlingly as they dashed in and out in 
cannibalistic raids. 

On many such pieces of flotsam perched gannets 
of two or three species, too gorged with easily ob- 
tained food to rise even when the Arcturus almost 
brushed their resting places. Here and there birds 
rode the small swells, quite unconcerned about the 
fins of sharks that cruised leisurely around them. 
Only when the enormous phenomenon of our ship 
bore straight down upon them could they summon 
energy to flap their well-fed bodies from under her 
forging bow. 

For two days the Arcturus drifted in this fertile 
territory, while every waking moment was occupied 
in gathering specimens. In the Atlantic we had been 
accustomed to drag our tow-nets just under the 
surface for an-hour or two, in order to gather a 
moderate amount of plankton. Here fifteen minutes 
of towing was ample to fill the fine silk nets and 
the bottles tied at the ends of them with such a mass 
of organisms that the mere matter of sorting them 
was the work of hours. 


Under the term “plankton” is included all those 
forms of life, mostly small in size, which drift to 
and fro in the oceans wherever the currents carry 
them. Many kinds of crustaceans, both adult and 
larval, the myriad species of jellyfish and tunicates, 
larval fishes, single-celled animals, certain mollusks— 
these and others are classed as plankton, since they 
swim but not strongly enough to go counter to the 
currents. Where plankton is abundant, there will 
the fish be plentiful, as the smaller ones feed upon 
the tiny drifting organisms, and are in turn fed 
upon by larger fish, the circle being completed when 
one of the big marauders dies and furnishes food, 
not only for his former victims, but for the minute 
creatures that he would have disdained as nourish- 
inent. 


A mass of life caught in a pail from the wonderful cur- 
rent-rip im mid-Pacific. 


In this maelstrom were fishes, 
snails, jellyfishes and a multitude of other creatures. 
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A CHEMICAL LABORATORY ON THE ARCTURUS 


Miss Segal distilling water in an apparatus of her own construction, for use in her work in the fluids 
of deep-sea fishes. 


In the Atlantic we had been worried constantly 
by the fear that the plunging of the ship, as she 
wallowed in the huge swells, would put an un- 
bearable strain on the trailing nets. Here in the 
Pacific we had a summer sea, day after day, with 
hardly a ripple to disturb us as we used our varied 
paraphernalia. This ranges from small surface 
nets made of the finest silk to huge cumbersome 
dredges of rope on heavy iron frames. Between these 
two come trawls of various sizes and shapes for 
sweeping the waters between the surface and the 
great depths or bottom. Our forward deck is com- 
pletely given over to the machinery necessary to the 
handling of all the types of net with which we dip 
into the mysteries of the sea—winches, drums, auto- 
matic towing devices, booms, blocks and tackle. An 
iron framework with a rail waist-high around it can 
be raised and lowered on the bow, so that one can 
stand a foot or two above the water and with dipnet 
or harpoon secure specimens at close range. 


This platform, which resembles the pulpit that is 
used for catching swordfish, was a favorite spot while 
we lay in the strange current rip. 


An extraordinary feature of this uncharted zoolo- 
gists paradise was the narrowness of its limits 
and the sharpness with which those limits were de- 
fined. A few yards on either side of the line of foam 
the water was comparatively barren of life, yet 
the line itself seethed with billions of creatures, 
clinging to its erratic angles as though magnetized. 
The plankton was, of course, irresistibly swept there, 
and as for the larger forms, there is no stronger 
magnet in life than food. 3 

Sometimes great patches of the water were colored 
a deep purple by incredible numbers of delicate 


jelly-fish. A long bamboo stem that we brought 
aboard bore clusters of pale pink, white and yellow 
goose-barnacles on every twig, so that the leafless, 
rotting branch looked at a little distance like a spray 
of cherry blossoms. Flying fish, glinting blue and 
silver, skittered on all sides, and in the middle dis- 
tance a large school of porpoises described their 
beautiful, easy arcs over invisible barriers, now and 
then hurling themselves clear of the water for the 
pure joy of play. 

Four large sharks loitered round and round the 
ship in deliberate fashion, and from the boom we 
paid out string with pieces of meat for bait. They 
came as easily to this toll as a donkey following a 
proffered carrot, and by pulling in the tempting 
morsel two feet in front of the eager blunt snouts 
we brought them to the surface directly under our 
feet, so that we could watch the movements of the 
brilliant blue pilot-fish that with uncanny prescience 
anticipated every movement of their huge patrons. 

The shark has even more literal hangers-on in the 
persons of the shark-suckers. The big fish can sel- 
dom be lonely, for there is scarcely a shark to be 
found without at least one of these parasitic attend- 
ants, known as Remora. ‘These fish exhibit one of 
the most marvelous adaptations that we know, the 
dorsal fin having become metamorphosed into a flat 
plate with numerous ridges which transform it into 
a powerful sucking disk. With this they attach 
themselves to some portion of a shark’s shagreen 
skin, and there they presumably live and die, unless 
misfortune overtakes their host. 


Late in the afternoon a long, feebly writhing body 
was seen drifting slowly on the surface. ‘The small 
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LABORATORY OF THE PHOTOGRAPHER 


Besides the regular photographic equipment, the question of motion pictures was carefully considered.  E. Bi 
Schoedsack, who made the film “Grass,” was engaged to handle the cinematographic work of the exped:tion. 


boats were too far away to understand .our frantic 
signals, so all we could do was to hope that it would 
drift down on the ship. Luck was with us, for while 
we watched breathlessly our first sea-snake passed 
so close under the boom that Dwight Franklin 
scooped it in with a long-handled net. 


In the course of two days in the current rip we 
captured two more specimens of these marine rep- 
tiles. They have a wide distribution in tropical 
waters, and in harbors of the Malay States, it is said, 
they climb the anchor chains of vessels and bite the 
seamen sleeping on the decks. 

In the evening we lowered a strong are light over 
the companion ladder and watched the gradual focus- 
ing of creatures attracted by the brilliant glare. 
The first to arrive were the little halobates, the only 
kind of marine insect in the world. A relative of the 
water-striders that are found in fresh-water ponds, 
this small mariner is born in mid-ocean, spends his 
life in fearlessly navigating the deep and when he 
dies sinks for the first time beneath those waters 
over which he has glided night and day for all his 
little span. ‘The most extraordinary fact about halo- 
bates is the ease with which he can be drowned. 
Let one drop of water fall upon his back and he is 
doomed and helpless. Yet myriads of them dart 
about, hundreds of miles from shore or shelter, sur- 
viving the waves and spray of storms by some in- 
explicable miracle. 

One surprise of this current junction was saved 
for evening. Strange-looking clusters of pale objects 
that floated by in great abundance proved to be 
argonauts or paper nautilus, clinging to each other 
in strings of eight or ten. ‘The delicacy and beauty 
of their translucent shells make an incogruous frame 


for the little octopus bodies with writhing arms and 
huge staring eyes. Only the female is possessed of a 
shell. She secretes the fragile covering from a 
special pair of arms for the sole purpose of shelter- 
ing her eggs. 

Large numbers of squid were attracted by the 
light, most of them bronzy red in color and ranging 
from three inches to as many feet in length. Although 
their swimming speed is great and their ability to 
dodge instantly in any direction is unlimited, we 
secured several small ones in the net and harpooned 
a three-foot one. 7 

We have discovered a new island, which we have 
named Osborn Island after Prof. Henry Fairfield 
Osborn, President of the American Museum of Natu- 
ral History. On the island we visited an albatross 
rookery and captured two live birds. 

We reluctantly left this magical spot, where we 
had in less than forty-eight hours collected more than 
forty species of fish and uncounted numbers of in- 
vertebrates and consoled ourselves with the vow to 
return and investigate its wonders further. 

April 4, 1925.—Noon—Latitude 00° 10’ South— 
Longitude 90° 05’ West. South Seymour Island. 

April 11, 1925——Noon—Latitude 00° 17’ North— 
Longitude 90° 02’ West. Off Albemarle Island in 
1039 fathoms. 

At 1 o’clock in the morning the second _ officer 
roused us to look at a faint, pulsating, rosy glow in 
the southwest. Bearings located it as on the nor- 
thern end of Albemarle Island, and at sunrise we 
weighed anchor and set out to investigate. Our 
gannet friends, who had found the Arcturus a de- 
lightful resting-place during all our stay, were 
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SEA BIRDS ON THE RIGGING OF THE ARCTURUS 


The gannets found the rigging of the ship a delightful place to rest, and reluctantly gave it up when the Arcturus 
sailed away from the Galapagos. 


reluctant to leave us, and at least two dozen bore 
the nervous strain of our noisy departure and with 
great fortitude clung to masts and davits and rode 
out into the Pacific. Several huge devilfish floated 
slowly past, gracefuly undulating, and flying fish 
fifteen inches long, with lavendar-pink wings, scaled 
from under the bows. 


At dusk all eyes were eagerly fixed on the south- 
west, straining for that glowing point. It was there, 
clearer and nearer and strengthening with every 
moment of growing darkness. On our previous voyage 
to this archipelago we had scanned each crater- 
island hopefully and tried to imagine that fiery sun- 
set streaks and wisps of tattered cloud were the 
glow and smoke of an eruption. Now we could 
hardly believe in our good fortune, that a volcano 


should actually break out while we happened to be- 


near. 


Comparatively few eruptions in this archipelago 
have been witnessed, considering that it is of vol- 
canic origin and that there must have been hundreds 
of disturbances since it was first discovered. From 
the circumstances that the Inca Tupac Yupanqui 
named one of the islands the Island of Fire, we 
presume that his were the first human eyes to wit- 
~ hess an eruption in this barren place. An old Boston 
sea captain, one Amasa Delano, reported such a 
phenomenon in 1800 on Albemarle, and a splendid 
description of an awe-inspiring outburst on Nar- 
borough was written by Benjamin Morrell, who saw 
it in 1825. But there is no record of any one having 
seen subterranean fires break out on the northern 
end of Albemarle, the point to which we hurried now. 


At dawn we were within ten miles of shore and 
could make out the individual glowing spots before 
the sunlight extinguished their bright color. The 
huge tumbled cloud hung persistently over what 
seemed to be the central crater, just over the shoul- 
der of the long slope that connected the two northern- 
most mountains. We named these two Mount Wil- 
liams and Mount Whiton, after Harrison Williams 
and Henry D. Whiton, two of the gentlemen whose 
generosity made possible the voyage of the Arcturus. 


The long sweeping slope was thickly sprinkled with 
small vents, which steamed and glowed in imitation 
of their larger fellow. Volumes of steam poured 
from freshly ejected piles of rock that even in full 
sunlight showed sullen red, like new-drawn slag. 


As soon as the Captain announced that we were 
as near shore as safety would permit, three of us 
set out in a small boat to find some feasible landing. 
The abrupt banks of old, cold lava that lined the 
coast turned into frowning cliffs as we drew near, 
and heavy breakers dashed against them in a way 
that made us sheer off time and again from cer- 
tain smash. 


At last we found a tiny cove, protected by an 
arm of lava, where the water was as quiet as a 
pond. A heron eyed us, unafraid, as we stepped 
easily ashore under a huge monolith. Tee-Van and 
I put on our hobnailed boots and set as our goal 
what we thought was an unambitious mark, one of 
the biggest, but also one of the nearest, craters, 
which from the ship we had placed as being pos- 
sibly two miles from shore. At first we walked over 


great smooth slabs of gray-green lava, the deposit 
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LAKE ARCTURUS 
A crater lake discovered on Tower Island, Galapagos Archipelago, by Dwight Franklin. 


of eruptions of long ago. Across this we went 
easily enough, almost briskly. 


The next terrain was a more recent flow, if such a 
smooth word can be applied to an incredibly rough, 
rubbly, friable mass of red-brown lava, strewn acres 
wide and yards deep, without a smooth inch any- 
where, and every spot ready to topple and crumble 
at a touch. 


The land quivered with heat. The equatorial sun 
beat down, and immeasurable fires below ground 
poured up. The black skyline of lava on the shoulder 
of Mount Whiton had a quadruple outline that 
danced up and down as though some gigantic hand 
shook a flexible rope. Baked from above and _ be- 
low, we staggered on, missing our footing and fall- 
ing uncounted times, unable to sit down and rest 
for the intolerable heat of the rocks. 


We no longer talked of the big crater, but bore 
off to the south, making for the nearest, no matter 
how small. Of life there was practically none, though 
I saw one yellow butterfly unbelievably fluttering 
through the heat waves, and here and there small 
patches of reedy grass had somehow obtained nour- 
ishment since this lava had cooled. 


We had brought no food, but our canteens held the 
only form of nourishment in which we took any 
interest. To appreciate the flavor of’ warm water 
from an aluminum canteen, it should be drunk half- 
way up the side of an active voleano, with the ther- 
ae approximately 150. Epicures should know 
of this. 


At last we neared our goal, the pitiful little crater 


which we had scorned when we set out so briskly 
in the early morning. 


But this entire locality was giving forth a stealthy 
toxin. A dozen times we hurriedly changed direc- 
tion as things began to turn black before our eyes 
and a dizzy sickness warned us that we were 
breathing the insidious fumes. Doggedly we plunged 
ahead and finally reached the spot where molten 
lava slowly boiled at the bottom of a narrow fis- 
sure. We dared not stay and we were capable 
of going no further. 

We lingered for several days off shore, getting 
moving pictures and paintings of the eruption in 
its various phases. 

Our volcano did not become any more violent 
as the days passed, but continued to burn In a 
steady, determined way; and as our supplies were 
running low and there were certain things that must 
be accomplished before we were compelled to re- 
turn to Panama, we reluctantly steamed southward. 


April 15, 1925——Noon—Latitude 00° 32’ North— 
Longitude 91° 06’ West. Off Abingdon Island in 431 
fathoms. 

April 16, 1925.—Noon—Anchored off Tower Island 
—Galapagos Archipelago. In the quiet waters of 
Darwin Bay we used the diving helmet for the 
first time. 

Here is a brand-new sensation that should be 
recommended to every blasé soul. It is like nothing 
else in the world except a dream, if a dream can be 
said to be in the world. Instead of the huge, cum- 
bersome suit in which we see divers encased in pic- 
tures, this outfit consists solely of a copper helmet. 
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In a bathing suit or, if you prefer, in your usual 
clothes, you step over the stern, hoping that the 
man at the pump is not absent-mindeck -The de- 
scent of the first few rungs of the ladder is accom- 
panied by a sensation in the ears very reminiscent 
of the Hudson Tube, but that is easily overcome. 
The use of this device will surely prove invaluable 
to the study of shore fishes, and I have already 
made hundreds of notes on their habits which I 
could have obtained in no other way. 


To remain for minutes submerged in a foreign 
medium is equivalent to being translated to another 
planet. The gurgling of the air forced down to you 
is forgotten in the intense absorption of taking in 
this new world. The refraction of the light makes 
all objects seem unnaturally large, and apparently 
you stride over mountain peaks in walking from 
one rock to another. You become deliberate per- 
force; your gestures cannot be otherwise than grace- 
ful. ‘There is something irresistibly funny in watch- 
ing, through the glass-bottomed boat, a creature who 
in his natural element is an angular, awkward ani- 
mal, but who now is wafted along with legs and 
arms floating dreamily in a sort of slow-motion 
rhythmic dance. 


The denizens of the submarine world seem to have 
no fear of the phenomenon that descends among 
them. In fact, they pay it very little attention 
unless you provide something attractive in the way 
of food. I stood in a lava canyon holding a frag- 
ment of crab in my hand, and in two seconds was 
so surrounded by clouds of. fish that I could scarcely 
see through the glass windows of the helmet. All 
around swam fishes—black and gold, red and blue, 
blue and yellow—brushing against my fingers as 
they tugged at the delectable morsel that I held. 
A few feet away an enormous herd of yellow-tailed 
surgeon fishes browsed over the rocks, all facing one 
way and moving slowly together like a herd of 
grazing cattle. Scattered among these were black 
and white and orange and purple angel fishes, also 
pulling at the algae that covered the rough, black 
rocks. In the dim and cloudy distance moved other 
shapes, too far away to be seen as other than dark 
shadows in a milky fog. Underfoot large gobies 
skipped over stones, and a moray eel writhed into 
his black cave. 


Suddenly a large dark form slid rapidly across 
my very restricted horizon. It looked alarming. I 
find that when I am firmly seated in a stanch boat 
IT am quite certain that a shark would practically 
never attack a man. But sunk in twenty feet of 
water, encased in a helmet which allows me to look 
only straight before me, that qualifying “practically” 
looms large, almost as large as this black, swiftly 
approaching shadow that rolled on its side and made 
for me. Just as it sheered off I saw that it was a 
big, curious sea lion, shooting past, with folded 
flippers so close that it almost brushed my legs. 


Small sharks came to investigate me, but my 
assistants in the boat kept a vigilant watch for any- 
thing large enough to be alarming. This submarine 
hunting requires a special technique, and it was some 
time before I learned to allow for the density of 
the water, which slowed my motions so much, and 
which hindered the fish not at all. 


Every one has had at least one experience which 
he afterward finds it difficult to believe really hap- 
pened to him. Repetition fails to dull the edge of 
novelty in diving. If I were asked to prescribe 
for the worst case of sophisticated world weariness 
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imaginable I should without hesitation write: ‘“R. 
One diving helmet.” 

April 24, 1925—Noon—Latitude 1° 51’ South— 
Longitude 89° 51’ West. Off Hood Island in 1,733 
fathoms. 

April 30, 1925.—Noon—lLatitude 01° 47’ North— 
Longitude 87° 16’ West. Steaming for Canal Zone. 

May 2, 1925.—Arcturus arrived at Panama. 

May 7, 1925.—Report for second quarter by Wil- 
liam Beebe, Director. 

Colon, Panama Canal Zone, May 1%, 1925——As I 
look over the first report which I sent to you, I 
realize that our present outlook on oceanographic 
work and results seems like that of a university 
graduate compared with a kindergarten child. 

Dr. Gregory and I have confined our efforts wholly 
to fish and have been able to handle only a fraction 
of the specimens and problems. 

Gregory and Trotter have concentrated on the 
mechanics of locomotion, both of shallow and deep 
sea fish, while Segal and I have concerned ourselves 
more particularly with their viability and _ habits. 
Naming has been a constant source of trouble for so 
many are new species. In the Galapagos zone alone 
we have increased the number of deep sea fish from 
twenty-five to over one hundred. 

Dr. and Mrs. Fish have done invaluable work in 
taking the fresh tows and hauls and in a few hours 
listing, down to genera, the chief components of 
invertebrate animals. This is usually done months 
afterward by many specialists, if indeed it is done 
at all. So before anything is placed in preservative, 
and while most of the organisms are actually still 
alive, we know exactly what we have taken in a mass 
of what looks like a thick scarlet, salmon or greyish 
jelly of myriads of living, wriggling creatures. ‘The 
most curious are given to Schoedsack to photograph, 
or to Cooper, Dickerman or Franklin to paint, an- 
other percentage is placed in running salt water 
aquariums and the rest labelled and preserved. 

Dr. Fish attends to the working of the deep sea 
thermometers, and Mrs. Fish as was her custom in 
government work at Woods Hole, keeps complete 
records of the results as a whole. 

Tee-Van handles all the general supplies, super- 
intends the oceanographic work under me, and is 
studying the Tunicates—those strange beings whose 
place is somewhere between vertebrates and inver- 
tebrates. 

Merriam has entire charge of the deep sea sound- 
ing and all repairs on apparatus, besides inventing 
new fish traps and methods for capturing all forms 
of life. 

Schoedsack has taken ten thousand feet of moving 
picture film and two hundred still negatives, and has 
lost no possible opportunity for depicting oceano- 
graphic work. 

Miss Cooper has completed one hundred and thirty 
colored plates. 

Miss Rose has had complete charge of the intricate 
system of cataloguing and dissections, the KOH 
transparent processes, all the live stock and press 
reports. 

Franklin and Chetyrkin have done most excellent 
work in injecting and preserving all the larger speci- 
mens in the most suitable fluids. Franklin has also 
found time to make eighty drawings of fish and 
octopi. Chetyrkin has collected most assiduously, 
has preserved a very beautiful collection of sea- 
weeds and has made some of the most perfect fish 
skeletons I have ever seen. 
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ROPE TANGLES 


Dwight Franklin working with a device used for sweeping minute specimens from coral banks. 


I retained Miss Trotter on the second part of the 
trip because Dr. Gregory had found she was invalu- 
able to him in his ichthyological work. While her 
labors will be incorporated with his, she has proved 
one of the most efficient members of the staff. 


Dickerman, whom I brought as a much needed 
additional muscled, brainy assistant, has developed a 
most remarkable talent for painting intricately col- 
ored small fish, supplementing Miss Cooper’s work 
in an entirely different field and forming a new and 
very valuable contribution. 


Pearson has proved better than I hoped or than 
Dr. Kimerson.. promised, He is Merriam’s. -right- 
hand man and spends every extra moment of daylight 
with his squids and sea-worms. Gregory Bateson, 
the son of Prof. William Bateson of England, made 
the trip to Galapagos with us at my invitation, and 
devoted himself to jelly-fish and related organisms, 
of which he found and preserved about fifty species. 


Dr. Cady has had innumerable patients with small 
ills and several more serious ailments among the 
crew to cope with, and has fulfilled his duties satis- 
factorily in every respect. In spare time he has done 
anatomical dissection and has taken charge of one 
of the motor boats. 


Of Captain Howes and First Mate McLaughlin, 
Steward Croker and the deck crew I cannot speak 
too highly. ‘They have worked with us early and 
late, as earnestly and heartily as if they were actually 
scientists themselves. 


Acting on my last conversation with-Mr. Grant 
I visited the Galapagos whenever I saw that it aided 
my oceanographic researches. We did no dry land 
work whatever, with the exception of photographing 
the dance of the albatrosses and capturing two for 
the Zoological Park, besides making what notes we 
could of the active volcanos.. ee 


Dr. Gregory found that the study of shallow water 
fish was absolutely necessary for his work. ‘The 
development of work with the diving helmet has 
opened an entirely new field. I find I can descend 
from fifteen to thirty feet and remain as long as I 
wish, sitting or walking about, harpooning species 
of fish which no bait will attract and making notes 
on the habits of the vast population which are wholly 
new. I consider this one of the most important dis- 
coveries of the expedition. Gregory is as enthusiastic 
as I am and as surprised that such a simple method 
has not been used for serious scientific collecting 
and especially observation by many people. We 
take all possible precautions against large sharks and 
morays, and where necessary use a wire cage into 
which the diver can retreat if attacked. 


No greater contrast can be imagined than that 
between the experiences of the Arcturus in the Atlan- 
tic and in the Pacific. In terrestrial comparison, it 
was like going from the desert into the fertile valley. 
We had tossed about in the North Atlantic for six 
weeks, rolling almost unceasingly in great swells that 
added trying complications to the sufficiently difficult 
work of handling bulky trawls and dredges. While 


HALF-METER PLANKTON NET 


Mr. and Mrs. Fish, of the U. S. Bureau of Fisheries, are examining the material gathered in a haul of the net. 
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we obtained many extraordinary forms of life in the 
area known as the Sargasso Sea, the number of speci- 
mens seemed few compared to the hours of labor 
involved, and it appeared to be the wrong season for 
the fauna of this region. We decided to take up the 


work that we had planned to do in the 
Pacific, and return to the Atlantic in 
the Summer, when conditions would be 
more propitious. 

I want to congratulate Mr. Yates on 

the towing engine which has saved us 
the loss of our gear more than once, 
and Mr. Gordon on the general out- 
fitting of the Arcturus. It will not be 
their fauit if we fail to make good on 
this expedition. 
May 8, 1925.—Arcturus outward 
bound on the second Galapagos trip. 
Arrived off. Cocos Island on the 15th 
of May. 
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This ends the first Sargasso-Galapagos 
cruise. The expedition after leaving New York 
made a course for the Sargasso Sea, but en- 
countered such heavy seas and_ unsuitable 
weather conditions as to prevent the operation 
of trawls, dredges and other deep-sea apparatus 
which are essentially fair-weather operations, 
as have been borne out by other scientific expe- 
ditions. This field, therefore, was aban- 
doned and the Arcturus was headed to- 
ward the canal, through which it passed 
on its way to the Galapagos Archipelago 
on March 28, 1925. A successful trip was 
made throughout the waters about the Ga- 
lapagos and Cocos Island, which is thor- 
oughly covered in the foregoing article 
and adds much of interest 
and variety to prior scientific 
research work in these fields. 


The Arcturus then returned 
to the Canal Zone for sup- 
plies and further refitting, 
and at this point the article 


“Logging the Arcturus” ends. 


The expedition, after refit- 
ting, sailed again for the Ga- 
lapagos to complete the inter- 
rupted investigations and re- 
turned on June 25.1925, te 
the Canal Zone to prepare for 
another Sargasso trip. The 
Arcturus will remain in the 
Sargasso until the latter part 
of July, returning on the as- 
sumed date of August 10,1925. 
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The upper picture is E. B. Schoedsack, the cinematographer. 


The lower one is W. H. Merriam, Assistant in Field Work, 


with a submarine fish trap which is equipped with electric lights to attract luminous fishes. 


A Monograph of the Pheasants (Beebe) 
Four Royal Quarto Volumes.......... 


Illustrated in colors from paintings by 
Thorburn, Lodge, Knight, Fuertes and 
Jones, and many photogravures and 
maps. Sold in sets only. Completed. 

Galapagos: World’s End> (Beebe)....... 
444 pp., 24 color plates and 83 other 
illustrations in black and white. | 


Tropical (Wild Life (Beebe; Hartley; 
EROS) | oe cb eed Crp ek tain ie tee ee et 

Postage-weight, 3 pounds 
Heads and Horns Brochure, -.Nos. 1-2 


CLOT NGAAY)' BACH secre anda y ha ea ee 
Postage, 5 cents copy 


Our Vanishing Wild Life (Hornaday).... 


ANNUAL REPORT 


No. 1—(1896) 64 pp. 7 ills. maps & plans 
Rept. on Bronx Park, (Hornaday).:..... 


Rept, on European Tour (Hornaday).... 
Needs of Artists in the Zoological Park 
BED SON) )-DK Is ack Nan ivatnans aehee ed aed 


9, Be eh Roh 0; ten 08; Bele Si wheelie Ome .6t. 1olleite ds (of Yo'siasail.e) evinige” \s'e 


Londc n 


Zoological Society & Gardens 
EGE MS eariae Bey abAes ceeR RT aeRET cous Ther MGC Raed 
Sehool of Animal Painting’ & Sculpture 
ROTI P NOM NGS OM Aas duels, he Che Aa 


Destruction, Birds and Mammals (Horna- 
FEIN SN RRS RE OL REE Rs SMW OMS. ete TRB 


No.3 (1898) 80 pp. 9 ile No eke 
Mammals, Stickine, Dease & Liard Rivers 
(Be ricslic CAS OIEE cote ate has EN WORN hae AL ue. 


No. 4=-(1899) 104 ppy 14 ills. oo. 8 
Openings of the, Zoolosical “Park, .fo275.: 


No. 5—(1900) 140 pp. 21 ills. 2 maps... 
Collecting Reptiles in North Carolina 
(OE LC. ON ERG Pae a aN ORR SN ae 50 RR De Sa 
Notes on Mt. Sheep of,No. Am. (Horna- 
EEE SS Ne PEARCE 9 Met O Renate MRO AE NTE bate 


No, 6—(1901) 176 pp. 20 ils... 0.0000... 
The Giant Tortoises (Ditmars)...... 5), 
Success of Indoor Flying Cave (Beebc).. 
Society’s Expedition +o Alaska (Grant).. 


Destruction of Animal Life, Alaska 
Cee pre il aN a crore at a eas ater Segara 
No. 7—(1902) 208 pp. 39 ills. 1 map.. 


Public Aquariums of Europe (Townsend) 
Modes of Tubercular Infection: (Blair). . 
Cysticerci in Wild Ruminan‘s (Blair)..~ 
Development and Feeding of Reptiles 

COO MIME IES AP een Pe one are hse en lees p eS ee 
Peychoteoy “ot -Bitds . (Beebe). koa olss « 
Home of the Giant Tortoise (Beck)..... 


Z 


Re A Arto, (GMAT ii’ k's. aisha oa bb Serb Le cas 


No. 8—+(1903): 216 pp:. 56 ills...4.. 0000. 
New Species of Raccoon Dog (Hornaday) 
Notes on the Manatee (Town-end)...... 
Infecting Oysters with Typhoid Bacilli 


Ree Nee ES i Se Ba oats) Ae Ar ee a a aE 
Gage) Patalycis: Praag i. uo tases. ue 
Paternal: Parasites .Cialeir) a. Sins ooo ee es 


Observations on Lacertilians (Ditmars).. 
Among the Birds on Cobb Island (Beebe) 
Origin and Relationship of the Large 

Mammals of North America (Grant).. 


No. 9—£1904) 272 pp. 75 alls... 2.2 0. 
Landscape and Forestry, Zoological Park 

ETFO. s bao aisln Bis eRe cee Lee 
List of Trees, Zoological Par’ (Merkel) 
A New White Bear (Hornaday)....... A 
Notes on Pinnipeds (Townsend)........ 
List. “of -Fishes;-« Nia MV Aguarrnim 

CPORMERC WAN’? 5 Po. os A ee ee ey 
Osteomalacia, Primates (Brooks-Blair)... 
Observations on Poisonous Serpents 

(CELE 2 Riley RRP MORE an ie Of WU ES 
New Species of Rattlesnake (Ditmars).. 
Variation of Crotalus lucifer (Ditm-rs).. 
Ostriches and Their Allies (Beebe).... 
Rocky Mountain Goat (Grant).......... 


No. 10—(1905) 244 pp. 67 ills. 1 map.. 
Ungulates in the Zoological Park (Horna- 
day) 


©. 8-0) 020! \0 (0501 9 ie “e'92.0 8 9 28! @9 8-10 19 @, ©. 210.9 ¢ a. +. we 


Corrected to. July, 1925. 


PUBLICATIONS 


Paper 


1.00 


-40 


ao 


-40 


40 


NI 
OL 


1.25 


Cloth 
$250.00 


9.00 


[Out of Print] 


.60 


.60 


aS 


1,59 


Fungus on the American 
CAMPO UV REL)s Meco ade utes Vigan een (ee ee 
Radiographs (Townsend) ..........000. 


Our Collection of Amphibians (Ditmars) 
NCS OV ATS. DCEO hut ob cian Ge ae ss hut cots ha oe » 
Wichita Buffalo Range (Laring)........ 
daho, Moose: CB rGoms)s. & eked Cero tai os 
Mt. Goat Hunting with the Camera (Os- 

born) 


EOC: OL OMe O06) 84 O:)1 OF NOT 6.858710) VO Ou Ol LO Haine ee Kelle! Le 


No. 1255 (1907). 144 pp. 15. dllse os 
Pollution of Streams (Townsend)....... 
Condition of Wild Life in Alaska (Grant) 


No. 13—(1908) 184 pp. 23 ills. 2 plans 
Color changes among _ tropical Fishes 
( Townsend SV oa ve: Wook ge baton wAhac 6: hana tals Aah aAeTES 


No. 14—(1909) 170 pp. 23 ills. 2 plans 
Twelve years’ perspective of the Zoological 
Baele NOPPOUN aay iP Gs Laer Oe yas 


Noy 17--¢ 1912). 160 pos tomills, oy 
Distribution and Habits of the Pygmy... 
Hippo (Schomburgk) 
Vertebrates, N. Y. 


Ce ee ay 


Nos 22-=(1917) 162-pp)\'20 sv casos oe 
Migratory Bird Treaty Resolution....... 


No. 24—(1919) 204 pp. 24 ills........ cd 
Books; Aquarium Library 


oc ee eon ewe ee ne 


Now 7=- 01922) 220" pis, Oo aR k Sadek 
Twenty-eight Years of Zoological Society: 

Accomplishment. COSbOrD) >< Souk cee as 
Zoological Society’s Gifts to the People 
ET OVO GGA) \ Pavers fe ss\al Sha ae NOME ae Pike 


Nos. 15. 16,18. 19, 20, 23, 25, 26, 28— 
Documents and Reports only.......... 


Postage, Reports, 10 cents 


Chestnut Paper 


1.00 


1.00 


1.00 


ANNUAL REPORT REPRINTS 


Destruction of Our Birds and Mammals 

CPOMAUE HBA): ROIs tin tiene) gee abe Te hike: 
Notes on Mountain Sheep of North 

Privat ica: (Arar iad Gy ho UNS ion soe Oe 
The fatibow iGGranby an. AUR eoewet eee 
Modes of Tubercular Infection (Blair).. 
Home of the Giant Portoise (Berk). 2) 
New Species, Raccoon Dog (Hornaday). 
Cate. Farakystss CS r0ORs ) Mt geasey ea < or OS 
A New White Bear (Hornaday)......... 
Certain Pinnipeds (Townsend).......... 
Ostriches and Their Allies (Beebe)...... . 
Our Amphibians (Ditmars)......... wath 
Mite Swiane: (cena yn oa cer Le. a eee 
Actinomycosis, Black Mt. Sheep (Blair) 
Cultivation of Fishes (Townsend)....... 
Growth of the Alligator (Ditmars)...... 
Owls of Nearctic Region (Beebe)....... 
Condition. Wild Life, Alaska (Grant)... 
List Birds Zoological Park (1909) (Beebe) 
Goat Hunting with Camera (Osborn).... 


Postage, Reprints, 5 cents 


ZOOPATHOLOGICA VOL. I 


Parasitic Trematodes (MacCallum)...... 


New Parasitic Worms (MacCallum)..... 
Telorchis and other Trematodes (Mac 
DOT tay ARR So. Jey Ray ae ae OAR eee 


The Polystomidae (MacCallum)......... 
Camallanus and other Nematodes (Mac- 

Callum) 
Studies in Helminthology (MacCallum).. 


9: dehs@ lie. @) 6 Gln Lm be, ie: 16) a) 6 O70. i6. ee 14) we etsbl om 0) 6 cer @ 


Postage, Zoopathologica, 5 cents 


LOOLOGICA ‘VO, -f 
1—Geogzraphic Variation in Birds (Beebe) 


2-3—Ecology of the Hoatzin: 
Birds of Venezuela (Beebe)...... oa, 
4—New Species of Insects. (Beebe)..... 


50 
29 


Cloth 


1.25 


1.25 


1.25 


1:25 


“125 


1.25 


.60 


j-6—Racket Formation, Tail Feathers; Paper Cloth 

Supernumerary Toe, Hawks (Beebe).. AS) ; 
7—Juv. rlumage, Yucatan Jay (Beebe).. 15 
8—Nor.hern Elephant Seal (Townsend).. 325 
9—A ffec.ions of Respiratory and Diges- 

tive Organs, Primates (Blair)......... a) 
10—New Blood Pheasant (Beebe)...... 15 
11—Feeding Habits, Serpents (Ditmars) 50 
12-13-14—-Ontogeny, the White Ibis; 

Specialization, Taildown in Ducks; 

Postponed Moult, Certain Passerines 

NNO Ma igs ae a5 ere 3fS. 2 ove bcee ese ss RS) 
15—Pheasant Studies (Beebe).......... 225 
16—Porpoise in Captivity (Townsend)... 5 
17-18—The Genus Gennaeus (Beebe).... a25 

Notes on Costa Rican Birds (Crandall) 
19—Natural History, Whale Shark 

NOT TE nD Po ao Posen avs Seles 40 80.0% 30 
20—KEctoparasitic Trematodes (MacCal- 

LO OR oy Og en es ea ae 25 

Postage, Zoologica, 5 cents 
Pl 2 SELEY US oa oe ae Not bound 3.85 
ee Oras eo de ag eps Sele « Bound 6.00) 
Postage-weight, 4 pounds 
ZOOLOGICA VOL. II 
1—Two Series of Amphibians (Deckert) s25 
2—Tetrapteryx Stage, Ancestry Birds 

UO eas 8 Se ia Bhan Geace bos p 4 Bee's RS 
3-4—Notes, Birds, Para, Bravil: 

Fauna of Jungle Debris (Beebe)... s..< nD 
5—The Gaff-T opsail Catfish (Gudger).. 125 
6—Mammals of Australia in the Zoolog- 

iat tatk. (lye ai. D. Le Souef)....... VES 
7, 8, 9—Vertebrates, Bri. Guiana (Beebe) 25 
10—Habits of Sage Grouse (Horsfall).. 325 
11—Eclipse Plumage, Domestic Fowl 

GLU LTE LP SS ERS Ee bas 
12—Life History, Puffer (Welsh-Breder) 5 
13—Hermaphroditism of the  Croaker 

ATS SERA CNS, S04 AS ai a ee 25 
14—Food of Certain Minnows (Breder- 

BEIM ah Sees, ROME ne, 2 a are 25 
15—Fishes of Sandy Hook Bay (Breder). 25 
ee of Weaver Birds (Fried- z 

ee RE eae a higy. 6 458, 6 od 2, 
17—Scales of Whitefishes (Mellen-Van 

CS in ere 30 
18—Anderson Tree Frog (Noble)....... 25 

Postage, Zoologica, 5 cents 

. ZOOLOGICA VOL. III 
1-2—Objects, Trop. Res. Sta. (Osborn).. ES) 

Contributions, Trop. Res. Sta. (Beebe) 225 
3-11—Social Beetles, British Guiana 

ES oo Seka Se 1.00 

Moaehieaita Ants. (Wheeler)... ....o.. 

Habits of Cucujidae (Wheeler)........ 

New Coleoptera (Schwarz-Barber)..... 

Larvae. Pupae, Social Beetles (Boving) 

MC Wes IAT PIOSIS = (ICI) nok. ee ce we eee 

PCW NCO Es GOIUCS) ais eee ga es ee 

Tachigalia Membracids (Herbert Osborn) 

New Entomobrya (Folsom)........... 
12—Fetuses, Guiana Howling Monkey 

ay Se ESS 25 
13—Mammals Collected Trop. Res. Sta. 

MR RE sg gs) aes vont sesese- Bi 
14-15—New Batrachians (Noble) ....... 225 

We TeIATOS SCN ODIC) 6.566. .6e ee ees 
16—Descriptiones Termitum in Anglorum 

Guiana Reportorum (Silvestri)........ 
17—New Genera and Species, Termito- 

pumous Colcoptera (Mann) ..... 00.26% 
18—Glandular Structure, Ahdominal Ap- 

pendages, Termite Guest (McIndoo)... 
19—Termitophilous Apterygota (Folsom). 
20—Three Apnarently New — Species, 

Peruitapais  (NLOMTisON) oe... sees 
phere a cig a ra Millipeds (Chamber- 

ee ee Eu sth oe ae 6.50 8 Pe 
22- 23— A Termitophijous Braconid; Two 
Myrmecophilous Phoridae (Brues).... 25 


Postage, Zoologica, 5 cents 


GENERAL INFORMATION 


Membership.—Membership in the Zoological Society is open 
to all who are interested in the objects of the organization 
and desire to contribute toward its support. 


Classes.—Annual Membership is $10. This entitles the 
holder to admission to the Zoological Park on pay days, when 
the collections may be seen to the best advantage. all publica- 
tions of the Society, privileges of the Administration Build- 
ing, lectures. special exhibitions, and ten complimentary 
tickets to the Zoological Park for distribution. 


Annual Members may become Life Members by the pay- 
ment of $200; a subscriber of $1,000 becomes a Patron; 


eee ee eee a 


ZOOLOGICA/,VOL. IV Paper Cloth 


1—Fishes, Amphibians, Reptiles (Breder) 15 
2—Frozen Mammoths (Lang).......... 25 
3—Galapagos Tortoises (Townsend)...... oat 
ZOOLOGICA VOL. V 
1—Williams Galapagos Expedition (Beebe) oS 
2—Galapagos Heterocera (Schaus)...... .20 
3—Galapagos Lepidoptera Sagi See oat 15 
4- 16—Ichthyology (Nichols) | eoecece 
Apterygoia (CPolsom). 2.5. Wives - os ate 
Homoptera: COsBOni) i. Or. wale elec wis 
Mallophaea, C2 710g) aris). >. +-a races 
Diptera Gannsos)> aes te ers oe eae 
ArachnidastGDaye $s), \ts.9' tte sie. ac eee etal 
Formicidae (Wheeler) Sisas 3. tie cease 
Triungwhn, Larvack Cbgnes): 7s seers 
Chilopods “CChamberlim)- ov vie eee aes 
Goccidae 2 CVULOrF1S01).2: gem eke ees 
Brachyuran Crabs. Crethnpi) Ss. ees 
Macrura and Anomura (Schmitt)...... 
Hymenoptera (Rohwer) ...........0+ -50 
17—-Neuroptera (Banks): ..0...026..0%5 a5 
18—Isopods (Van Name) ........2..:.6: aZ5 
19—Parasitic Copepods (Wilson) ....... “15 
20—Coleoptera (Mutchler) ............. .20 
21—Hemiptera-Heteroptera (Barber) £05 
Postage, Zoologica, 5 cents 
ZOOLOGICA VOL. VI 
1=Ecology of Kartabo .@6eebe) soe. 6. 1.00 
2—Birds of Kartabo (Beebe)............ 29 
3—Membracidae of Kariabo (Haviland) .. 35 ; 


4—Termites of Kartabo (Emerson)..... 


ZOOLOGICAL SOCIETY BULLETIN 
Bulletin—=Bimonthly ee: eee ots ee 25e. each: Yearly — ieee 
Bulletin, Nos. 1, 6, 8,35, 43.° 44, 48, 50, 

March, 1915, November, 1916 and 1918 [Out of Print] 
Single copy, by matl, 30 cents 
MISCELLANEOUS 
Official Guide Zoological Park (Hornaday) 
Pets, and How to Care for Them (Cran- 


(postage 6c.) 28 


dall), 303 pages, 59 illustrations. Cloth (postage 12c.) 2.00. 
Post Cards: 63 Subjects in colors, in sets 

Of 2k Set nase oo ea ek eee (postage 2c.) .25 
Souvenir Book: 24 Pane, 75 four-color ; 

illustrations Desa ig Sdn TOD sean or eae iene teins (postage 3e:)) 273 
Animals in Art Stamps: 32 page album; . 

120 mounting spaces; 120 four-color 

animal stamps—complete ............. (postage 6c.) .85 


Wild Animal Stamp Primer: 96 pages; 49 
animal stories, 50 mounting spaces and 


50 four-color animal stamps—complete. (postage 7c.) 1.00 


Panorama: Zoological Park, colored—flat 

Orr folded Stee jo ec Mee eee ee (postage 2c.) 
Photo-Letter; 18 pictures, four colors—two letters..... .10 
Photogravures: Animals and views in the Zoological 

Park; 12 Subjects. Sepia—two prints. (postage 2c.) .25 
Enlargements: Animal subjects—11 x 14 inches ; 

Black: arid: white, se@ehse, Je ek shat (postage 2c.) .25. 

Duotone—brown, each .........2-0e00: (postage 2c.) .35 
Photographs: Mammals, birds, reptiles, etc., each 50 cents 
Photographs for publication, lantern slides, transparencies 

and enlargements, subject to correspondence. 
Nem York Aquarium Nature Series 

Sea Shore Life (Vayor), relat. i547... epee Net 1.20 
Cultivation of Fishes in Ponds (Townsend), paper. -25 
Chameleons of the Sea (Townsend), paper..........-. 2a 
Northern Elephant Seal (Townsend), paper........... 25 
Porpoise in Captivity (Townsend), paper...........- 25 
Natural History of the Whale Shark (Gudger)....... 25 
The Gaff-Topsail €atfish (Gudger),. papers:. 2e:en ws ye) 
Illustrated Guide to the Aquarium (Townsend), boards 50 
Fishes in the Home (/Jda M. Mellen), paper......... 0 
Aquarium \.Pos#eCards: Colored..In. sets.......5.490 3. 723 
All mail orders except “Sea Shore life’ add 5c. postage 


Publications.—All available Society publications—inecluding 
Aquarium Nature Series. may be ob‘ained by addressing 
H. R. Mitchell, Chief Clerk, Zoological Park, 185th. Street 
and Southern Boulevard, New York. City. New York, 


$2,500, an Associate Founder; $5.000, a Founder; $10,000. a 
Founder in Perpetuity, and $25, OVO, a Benefactor. 

Applications for membership may be given to the General 
Secretary, 101 Park Avenue; The Aquarium, Battery Park. 
or the Zoological Park, New York City. 

Zoological Park. ee Park is open every day in the year, 
free, except Mondays and Thursdays when a fee is charged, 
from 10:00 A.M. until one-half hour before sunset. All 


- holidays are free days. 


The Aquarium.—The Aquarium is open every day in the 
year, free, from 9:00 A.M. to 5:00 P.M., April to September; 
and 10:00 A.M. to 4:00 P.M., October to March. 


oe 590,6/3 
Vou. XXVIII. No. 5 cledatle’ oe SEPTEMBER, 1925 


Sepa 
SERELAR IETS 

$3 26 ea coe ra: 

SPESPELEOEN 


a 


- Published by 
THE NEW YORK ZOOLOGICALSOGIEALY, 


~ es ee ene TN NNN SIA S NTE ONSET OP PPNTET TSE COU Cutter tees SDN ED DOE EORTC et eee renee ements merrrnnneeinecc 


LT Mn nN 
NNUAL 


ASAE AERATORS TT 


TT 


Nei Work Zoological Suriety 


GENERAL Orrices, 101 Park Avenue, New York. Ciry 


President 


Mapison GRANT 


Hirst Wire-President ‘Serond Vice-President 
Frank K. Srureis | Henry D. Wurron 
Oreasurer of Arting Serretary Asat. Oreasurer 
CornELIus R. AGNEW Wiuiiam Wuire NILEs Farmer’s Loan & Trust Co. 


Exerutive Commnitive 


Mapison Grant, Chairman Frank K. StTurGis Henry D. Wuitron 
Percy R. Pyne 3 AnTHONY R. KusEer ~ GrorcE D. Pratrr 


Witiiam Wuite NIgs. Harrison WILLIAMS Henry FarrFieELp Osporn, JR. 
| Corne ius R. Acnew, Ex-Officio 


oard of Managers 
Ex-officio:, The Mayor, and The Prustwwent, Department of Parks, City of New York. 


Glass of 1926 


Henry Farrrietp Osporn, Wo. Pierson Hamitton, Epwin THORNE, : 
LisPENARD STEWART, Rosert S. Brewster, Percy A. RocKEFELLER, 
Cuar.es F’, Dietericyu, Epwarp S. Harkness, Joun E. Berwinp, 
GeorceE |’, Baker, Wixi1aM B. Oscoop FIeLp, Irvine K. Taytor. 

Class of 1927 
Mapison GRANT, Lewis R. Morris, | Henry D. Wuiton, 
Witiiam Waite NILEs, ArcHer M. HuntTINneToN, CorneE.tius R. AGNEW, 
Frank K. Srureis, GrorGe D. Prart, Harrison WILLIAMS, 
OapEen Mitts, CoLEMAN bu Pont, Marsuatu FIexp. 

Class of 1928 
Purcy KR. Pynz, Mortimer L. Scuirr, Henry Fairrietp Osporn, JR., 
GrorGE Brrp GRINNELL, Freperic C. WaLcort, - Arruur A. Fowter, 
CLEVELAND H. Dopes, ) ‘GrorGE C, Ciark, JR., _ GerorGE GorDON BaTtLe, 
AntTHOoNY R. KuszEr, W. Repmonp Cross, Bayarp Dominick. 


General Officers 


~ Wittiam T. Hornapay, Director, Zoological Park. 
Cuarites H. Townsenp, Director, New York Aquarium. 
Greoree S. Huntineron, Prosector. H. De B. Parsons, Consulting Engineer. 
H. C. Raven, Associate Prosector. R: L. Cerero, Bursar. 
Hermann W. MerkeE t, Consulting Landscape Architect. 


Officers of the Zoological Park 


WituraMm T. Hornapay, Director. 


W. Rew Briar, Assistant Director. WitiiaAM Breese, Honorary Curator, Birds. 

H. R. Mircwez, Chief Clerk. H. W. Merxer, Chief Forester and Constructor. 
Raymonp L. Dirmars, Curator, Reptiles. — Wivtiam MitrcHe..y, Cashier. . 
Ler 8S. Cranpatu, Curator, Birds. Exiwin R. Sanporn, Photographer and Editor. 


Officers of the Aquarium 


Cuarues H. Townsenp, Director. 
Ipa M. Meuuien, Aquarist and Secretary. Cuartes M. Breper, Jr., Aquarist. 
Louis L. Mowsray, Chief Aquarist. James C. Moors, Chief Engineer. 


Marvin C. Fenstemaxer, Clerk. 
Corrected to September, 1925. 


VOLS AVI NG. 


CON T ENT Ss SEPTEMBER, 1925 


PURSOR TIO W & bio moe ee ea le ar as ne eee a ee Frontis piece 


RawpoRN OR UE ARCTURUGA = etches ke ae Ree William Beebe-Ruth Rose 
AV Ep LAre.  WONSER VATION 0 ele 7 a eee ee ee ee ae ee 
Mosx-Ox -Calvis IN THE (ZOOLOGICAL PF ARKs 2. he ie Dr. W. T. Hornaday 
Gn SA S WARES oo ee a eee eee tency ae erate Louis Becke 
MLOUNTAIN SHEEP AND ANTELOPE CR ROTEOTION §) 5255s ee ae ee ee 
‘Pie ALBERT NATIONSAT (AR Rs cet es ee ie re el ee ee 
ADUSRIUM ALTURMRONG ooo ao. 6 lee! Berge ee er eee ee ee ye eens eee ene 
TAP SNAKE CHARNDR On TOUR OR «Se Sallie Muller 
Tam: P o16@NOUS. SERPENTS 2222 0A, ee ee ee Raymond L. Ditmars 
Tun PronG-Hornep ANTEDOPE.0 3. aes ee Dr. W. T. Hornaday 
PANDON NOBUS foo eee a eee eee uadae! 5 Pies Mong ihlive gk ttt le Mee are cea Ba ol 
Liles a1 1 o-n-s 
Cozror PLATES 


IV.— Sevuiw wirnh DEFENSIVE SCREEN. V.—PrRAwN wirH Luminous Croup. 
VI.—Brack AND SCARLET FATHEADS. 


Text ILLUSTRATIONS 


Cocos IsLanp EGYPTIAN COBRA MrxIcaAnN RATTLESNAKE 
CuatHam Bay AFRICAN Brack Copra GABOON VIPER 
Frowine Lava SuMATRAN COBRA Purr AppDER 

Osporn ISLAND EGcyprian Cosra Lance-HeEap VIPER 
Giant Ray SPECTACLED CoBRA Sanp VIPER 
Usine THE Divine HELMET YELLOW COBRA Texas CoppERHEADS 


‘Mvusx-Ox Car Purr ADDER Mexican Moccasin 
Pronc-Hornep ANTELOPE 


SEA SERPENT Texas RATTLESNAKE 
SNAKE CHARMER RHINOCEROS VIPER Batt PyrHon 


119 
129 
131 
131 
133 
134 
135 
136 
139 
149 
151 


[.—Burrerrty Fruyine Fisu. I].—Luminovus Fisu sy Day. II].—Luminovus Fisu sy Nieuw. 


Sp ASD VG so Ee ee Pe ene ee eee eee (Painted by Isabel Cooper) Cover 


ZOOLOGICAL SOGTET Yo BULLE ET IN 


PuBLISHED by the New York ZOOLOGICAL SOCIETY 


101 Park Avenue, New York City 


Copy, 25 cents Bi-monthlu Yearly, $1.50 


_|_________- Whereas, It-is-generally_recognized--that—___— 
___-- financial_support—accorded—educational-and—_———-+- 


YY 


LEI, 
: en 1 4 2 benefit, amc” 


WiNielleas, fied devoted to such — Fira : 
1, ‘y wposes must by their nature,call for the display. ie 


of the highest type of generosity, and 


OIToDo Chee) 


Whereas, A rare example a such . gen- ae 
_erosity | has been made by a member of thisorpanca 
LARRISON. WILLIAMS, in the sUNpare AGM SAH 


ey { beosllad spore given by. him to. two. gteae 7886 au 


spo SEY seditions, a ee to ) the Galapagos: 
oe - islands im. BeyoR van 


‘ee d t 


Expedition to th e, TA eA) oy a the Hum- 
rd ner’ esoRQldt. Current, now, & therefore, -be:it. 1: 


nan 2ayOuIMUL Hriw “xwasd—.V¥ wagsoe avienaasd priw 


Resclucdnthaushis Geaandada- behalf of - 
the people of NewYork: City and on behalf 
e fuss ot the New York, Loslogical: ‘Society, hereby 


WO VAQIAY 


“Harison. WILLIAMS its deep 
“ol-oand permanent gratittide forthe wonderful 


Aca : awad ANSOD GEIDAT 


opportunities made eens e 0. the Society: bya 
ol KAD ouaig rare and unexampled ‘generosity. 


enor -pwon‘ d THAWMOAITTAR eaxal 
aagr ¥ eonsponre sl 


SEE AEIIO 


tioY wot .sunovA afieel fF Or 
wldIrocn-Fa 


scientific movements is ‘of“broad and lasting © .°” «|! 


2 he SOE 


fon om 
ikon 


a a | 


[ond 
Sn, 


ne eH 
2 eg 


RATzL 20000 
MAHTAH 
DMuIWOLA 
waogeO 
TWAID 
aut ove 
, Dene seul. 
ATIHICG ATC 


ae 


ivaC- AAC, 


f J i) awaAne 


VITHIIUd YTH 


190e¢ TAQTIDOLOON 


Prior to the “two. ‘expeditions recently, presented by. Mr, Wiliams, the akiefisciqndifie work, ae he Soniers 
outside a the, United. ‘States,. was, the 1 ropical;. Research: Stationa in BritishisQuiand:unders: William Beebe. 
Mr. Harrison Williams’ gnedt inter ést \inistience has: atlaststaanched thésSeeetyon a career of world-wide 


research which, it is to be hoped, will be carried out over oe ever eet eniny area. 


tsdt aie ais ti iil eins ees berbaud ono 19v0 
ertibicosi 9 


thoomib 


r HES synthetie log’ ‘ofthe Aréturis' in? thelast 
 Pchtinsber 6 f the ‘Zoological Sei tty BCLLETIN 
boq@artie® the 4 edition t oly ‘the! indmént 
of Vea nig Paria’ #6r theSedond tine, headed 
fix! Hie Sper Padific! “THE Sticceddihy! Verte 
of ‘mpbrtatiee were multitudindus:: but Hoy the 
Pirpose” of pubeef réStrné may pe relied 46 
oe ay ojpotirn® at Codds Istmnd? for 
ine parpEse &) if slay the ‘sNoveind® ‘shallow 

Wate?! fiSIr bv iméatis “of the! diving Nel abs. a4 
dthér tén: “day “Petiod” of "+ estar! at’ 'S si 
Sevcnty-toar 4 ‘Bol BEB THERA Sixty miles 

south of: OES? about whitch we “avirted, fia Rid 
ahd’dtédged) studvitig intensively" Ho oabliot2 
fornis of life’ fpom’ thé bottonyd ebay itd 
dowes and ap -thrdtigh the coltini’ df! Wwatet 
dévabins 2 this” pint lof §dd bo tony DBP thE sh ate 


sor eotodist berbiod aevee Yo 


2 asrqoniBycs) v 


BIS ee ee 
g20M1 ei echClad 


Ber ae {i959 
Ouro third” cpspodaepeertah, ott ees “aston ‘| a 
domdidendé “of | arriving aan oe irle- pine 
Gra Tas ages at the sar tri mi a W, hes oe 
fewins ¢ Tava Weaaheal YH fe “sea copys e fo eal atl 
Past ad Ht to ‘be! ea KO gg) Ae30 


FASSO 


Te, was, 
Revisited?” as! dif graneltiithers’” a sagt “would 
iwi eroeesoobe1q io lo a1row a yd Jusixs 
© crp i omparative | ‘bartetineds! vet but q Bist 
Sdigassorthip; owitig to “tHE Gonstaht “Siicbassibn 


o= 


ma ae HEA SEC ‘OND, HALE OF, * THE (ART 


quntaM) Bw pe.and,( Risres Ros#loo gitix 


even the ela 


M. G. 
euiten rR yovite bus suld to eavol ‘eo nimotizte 
LW RUS. Seen aloenoe teone 
aBO onal bsadt< IVT 
goals ire sse zosld bas ae - eblort ted” 
0 heavy seas, was more than 0 pens 
Ny Eel anaes oe in’ the, Fe 3 biet 
is ot: - = Ve 5lq ai hp 
Te Caco Isla nd Th ation 


Dar zeq bod myo on 
eu aking’ S nd our 
caus aa ee 


the °+ we a 
nN [Vo] 4 
Seven ¥-fo our ll 


in Most t Expect eta 


Dtrosle> Lud 19WOd 


ils_to 2b. saa ele faa BHI & BBW .YBW 
pRTom, AE, V aes, Aah weet. ShaR, We R put, out, - 


the 1 acific,, Raters esa study Boned it othe 


ee 
eet time. Abation, hours of, work. lengthened 
nsensibly, Th hesmealth ob ibs smnbace lite, af 


| the Bi Sey eit pve de, manifest, £0, [ US., ONg tthe 
| fourth, By day, of, dhe first ;frip, a ften len ying, Piha 5 
Sassi hod encpuntered Eiist Sipare inary 
current HE OR apd 25 - intB ipla¢ ae bs wor, BIS at 
oceanic curr ts bei det ned, 4 A ZISZAg ine 
ab filin “eh, ie Lager ot hie poe ta Her, 
ne hed sgt yinsvoe ity. o einsa £9 
. 3 a ae a é Pi nit ie ens in; 
ediple,! an i whl owe ‘dri ite pl long. 3 fr otras 


ane ne a IF ERT 


BURY 
oe Be gh sere S Beak Sta ve he ih 


ection cai ion, -of of 
BEM xtc 3£ bi syek fidl V¥isedo 16 
vertebra 1ans, wii ile pane 


pip : <r } 

B ates Sit (lag Ate | Beatie ee a an “the 
S 

fil 


Sree ar DOS Mc&E, aR TiO 
hae and colt OL the sga.., ig” gannet 
ae of nea 43 *y< h 


Oatit wrec org ed. whe ae 
on 8) ting to yod ee ae 

litte et ba Mot eee spay 
a ips Ate th me Tee Mis >i es 5: 


water in ‘pursuit 


Bee 
ud 


[119] 


120 


ZOOLOGICAL SOCIETY BULLETIN 


The Arcturus anchored in Chatham Bay, Cocos Island. 
the Galapagos, and is covered with a mass of tropical vegetation, tall fig-trees and palms, tangled lianas 
and razor-grass growing rank and dense to a height of eight feet. 


skimming flocks of blue and silver flying-fish; 
great schools of dolphin-mammals rolled and 
curvetted like pasturing colts in undulating 
azure fields; yellow and black sea _ snakes 
writhed just below the surface, and patches of 
bright purple water attested the presence of 
uncounted myriads of jelly-fish. At night a 
powerful electric light, hung over the gang- 
way, was a magnet which attracted fish of all 
sizes, paper nautilus, bronze-red squids, crabs, 
worms, and hosts of tiny, transparent crusta- 
ceans. It was here that a huge squid sprang 
cut of the water, apparently reaching with 
wide-spread tentacles for the line of earnest 
collectors busy with nets and harpoons. We 
captured numbers of his smaller fellows but 
were unprepared with any weapon sizable 
enough to combat this staring-eyed monster. 


The study of the shore fish of Cocos, and the 
deep-sea hauls of Station Seventy-four revealed 
the value of combining these sharply con- 
trasted methods of research. The diving 
helmets proved, beyond doubt, unrivalled means 
of observing the life of shallow waters. Dr. 
Gregory and I had vied with each other in 
our enthusiasm and eagerness for being sub- 
merged along the wonderful coast lines of 
Tower, Hood, and other of these lava bounded 
islands, and now we revelled in the coral reefs 
of Chatham Bay, Cocos. Altogether we made 


This small islet is half-way between Panama ana 


over one hundred descents into this world that 
was so unreal and beautiful that the recording 
of its crowding impressions is most difficult. 


The contrast in the two lines of study was strik- 
ing. As we recorded in an article to the Times 
(N. Y.) not long ago, in the one case we stepped 
over the side of a small boat and floated gently 
down, fifteen, twenty or thirty feet to the bot- 
tom, where in these clear waters the visibility 
was good for forty to one hundred feet in all 
directions. Here one could choose a comfort- 
able seat and watch the colorful and varied 
life’ of. coral’ and lava, select the species~ or 
individual that one wished to observe, and very 
possibly end by capturing it for close examina- 
tion in the laboratory. The deep-sea work, 
on the other hand, was a game that must be 
played blindfolded, a sort of vathybial grab- 
bag with the added thrill of a Christmas morn- 
ing anticipation. A trawl put down to a depth 
of seven hundred fathoms may fetch from the 
depths amazingly formed creatures, grotesque, 
beautiful or monstrous; or it may contain 
nothing at. all. ~ Perforce we = only - -grope 
blindly, aided by a knowledge of the sort of 
ocean bottom on and over which animals are 
most likely to be abundant, and guided to some 
extent by the work of our predecessors in this 
field, but all the same playing at blindman’s 
buff in which the human animal is always “‘it.” 


Pirate I. “BUTTERFLY FLYING FISH 
Painted by HELEN TEE-VAn 


This flying fish, as yet unnamed, was taken on the Arcturus in a surface net, in mid Atlantic. The brilliant colors 
which fade a few hours after death, were recorded by Helen Tee-Van, and the fish represents one of the most gorgeously 
colored species known. Not only was the pink color of the body changeable, but even the bright spots and splashes on the 
wing fins—the pectorals and ventrals—came and went, increasing and diminishing in intensity like the fleeting hues of the 
aurora borealis. The curious black appendages near the mouth indicate that this individual was immature, these mysterious 
moustaches disappearing in the adult fish. 


Unusually fish of this family are blue above the silvery white beneath—the colors of the sky and sea—a protective cloak 
most necessary to shield the wearers from the ever-present danger of ravenous fish beneath and voracious birds above. At 
night we had frequent tragic confirmation of the perils awaiting them. Flying fish were always among the first to be 
attracted to the circular glow of a search-light upon the water, and soon afterwards small, sinister torpedos of squids 
would appear and launch themselves with projectile force upon the terror-stricken fish. Seldom did they miss, and quicker 
than the eye could follow they would reach and seize their prey. 


In the marvellous current rip which we discovered in the Pacific, a tiny inch-long flying fish was abundant, whose 
relatively great spread of wing fins was pure white with two black dots, recalling vividly the white Pieris butterflies of 


our cabbage fields. WILLIAM BEEBE. 
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Upper: Pirate H. THREE VLUMINOUS: FISH BY DAY 
Lower: Pirate IV. SQUID WITH DEFENSIVE SMOKE SCREEN 


Painted by HELEN TEE-VAN 
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THREE LUMINOUS FISH BY NIGHT 


Upper: Purate III. 
ITS LUMINOUS CLOUD 


Pirate V. DEEP-SEA PRAWN WITH 


Painted by HELEN TEE-Van 


Lower: 
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PLATE. Viv BLACK AND: -SCARLET FATHEADS 


Painted by IsaBEL CooPER 


One of the most constant differences between wild and domestic animals is in the distribution of coloration. Wild 
creatures have bilateral symmetry, which is a shorthand way of saying that the coloring of the two sides of the body is 
similar. A bird which has a white bar on one wing has it also on the other, a zebra striped only on one side is incon-- 
ceivable. Yet, as in almost everything in nature, we now and then run across exceptions, so conspicuous and unexpected 
that all our carefully built up theories seem in danger of tumbling down. 


Early in my experience in diving in the shallow waters of the Galapagos, on the Arcturus expedition, I became familiar 
with stocky fish, one or two feet in length, of a brilliant scarlet color. They were characterized by a conspicuous bump on 
the forehead.,which has given to the group the rather unlovely name of fathead. Technically it is known as Bodianus 
eclancheri (Valen.) On another descent into the water I was surprised to see a jet black individual swimming about 
within a few feet of the window in my copper diving helmet, and a few minutes later a parti-colored fathead drifted into 
view. Altogether I made notes on about fifty individuals and except for a few solid colored ones, no two were alike. In 
this they resembled the color variations of domestic goldfish, and the symmetrical spots and markings of cattle, horses 
and dogs. 


There are all sorts of aspects of this subject, other than actual symmetry, such as the.change in coloration of the 


flounder as it shifts from a vertical to a horizontal outlook on life, and the astounding individual variation in the fighting 
capes of male ruffs. 


When we see how successful the fatheads are in competition with other fish, and under the same conditions of environ- 
ment, we realize that the more usual-symmetry of pigmentation may sometimes be less a life and death necessity than a 
physiological adaptation or -equality arrangement. The subject is one of absorbing interest and for years I have gathered 
facts which may ultimately yield some interesting generalizations. Witttam BEEBE. 
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Chatham Bay, Cocos, showing the mouth of the small mountain stream at which scores of pirates, whalers 


and ships of war have watered in the past three hundred years. 


All the large boulders along the beach 


have old records of ships and dates cut deeply into them. 


Cocos Island is a tiny scrap of densest tropi- 
cal jungle afloat in the Pacific, five hundred 
miles from Panama. A focal point for tales 
of buried treasure, it might well be also a 
center for poets’ dreams of Lotus Land, and 
nothing more lovely can be imagined than its 
coast line of lofty, thickly wooded mountains 
and precipitous cliffs where for every mile there 
is a foaming-white cascade, that seems to fall, 
and pause, and fall again as it tumbles to the 
sea. 

The members of the Arcturus expedition will 


never forget the Battle of the Boobies at Cocos. 
On several evenings of very heavy rain while 
we were anchored in Chatham Bay, the num- 
berless gannets or boobies evidently considered 
that the lighted decks presented superior at- 
tractions to their deluged homes ashore. 
Through the blackness of the downpour they 
converged upon us, with raucous squawks, and 
crashing heavily aboard, waddled into labora- 
tory, library, cabins—anywhere they found an 
open door, and proceeded to carry on their 
quarrels as though the expedition had been 


A Double Page of Ocean Wonders.—Luminous fish are not 
confined to the depths of the ocean. Night after night on the 
Arcturus I captured hundreds of various species of Myctophids 
—small minnow-like fish—on the very surface. At dawn these 
would descend below the reach of the light rays, to reascend 
ouly at dusk. In Plate II a pair of these small luminous fish 
are seen pursued by a larger, darker form. This plate shows 
them by daylight, while the succeeding Plate III across the 
page reveals their remarkable lighting systems as seen in the 
dark. The larger fish is known as Astronesthes, the Eater of 
Stars, a name appropriate both because of the myriad con- 
stellations which twinkle from its body, and because its food 
consists wholly of the star illumined Myctophids. It follows 
the immense schools of these fish up to the surface at nigh: 
and down again in the daytime. I examined several dozen 
Astronesthes and in every case a full-sized uninjured Mycto- 
phid was found in its stomach. Two unexpected things about 
the lights of Astronesthes are the brilliant luminescence of 
the fins and of the stem of the chin barbel. The tip, con- 
trary to what has been thought of it heretofore, is not lumi- 
nous, but probably of a tactile nature. 


The Myctophids have a complex system of lights, subserv- 
ing, as far as I could determine, at least three distinct func- 
ticrs. The almost solidly glowing ventral sheet acts both as 
an attracting focus for smali forms of life which are used as 
food, and momentarily to blind a pursuer, when by a swift 
turn the fish flashes its broadside upon its assailant. The 
sparse lateral hieroglyphics are characteristic of each species 
and probably function in the recognition of members of the 


same school, while the brilliant scales near the tail are sexual, 
in that the male has them above and the female beneath. 
When we know more about the ways of these strange little 
night lifers of the sea the hundreds of lights upon their bodies 
will doubtless reveal even more intricate meanings. 

The two lower colored plates on the double page, Plates 
IV and \V, illustrate one of the many strange contrasts in the 
habits of oceanic creatures. Near the surface in daylight 
we found many species of squids—some only an inch long, 
others giants up to eight feet. When these creatures are 
threatened by an enemy their usual method of protection is 
to throw out a smoke screen of sepia ink which clouds the sur- 
rounding water and blinds their assailant. In the subsequent 
confusion they are usually able to make good their escape. 

When we descend Lelow the level which is lighted by the 
sun—where even ultra-violet rays are no longer present—any 
defence such as a sepia cloud would be useless. In these 
black depths new methods have been evolved, one of which 
1 have illustrated in Plate V by a deep-sea prawn. When a 
fish or other enemy attacks this scarlet crustacean, it shoots 
out froma series of glands, a billowing luminescent cloud 
which spreads rapidly in all directions through the water, and 
so blinds the eye of the onlooker that in the surrounding 
accentuated darkness the prawn, clad in its invisible scarlet, 
finds ready sanctuary. Far out at sea and deep down in its 
depths we thus find the exigencies of life and death of small 
ocean people controlled by a pillar of smoke and a pillar of 
fre. 

WILLIAM BEEBE. 
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Molten 
Albemarle. 
and sea-lions were being killed in the boiling sea-water when this photograph was taken. . 


lava flowing 


planned especially to benefit them with a warm 
and dry arena. The silken swish of wind- 
driven rain, the thud and shriek of newly- 
arrived birds, the thrashing of powerful wings 
as they flapped against the deck-houses or en- 
gaged in gladitorial combats, their hisses and 
screams when approached by us, and the shouts 
and helpless laughter of the embattled scien- 
tists, would have made a phonograph record 
that no uninitiated listener could have ex- 
plained. The really distressing feature of these 
evenings had to do with the inevitable reaction 
of these birds to fear or excitement. -No 
sooner would they find themselves in these un- 
familiar surroundings than they would disgorge 
the most recently eaten fish, whether as a pro- 
pitiatory offering to us, or to lighten their 
weight in readiness for flight or battle it was 
not difficult to say! 


We spent hours picking up the boobies by 
their wing-tips, whirling them around our 
heads and spinning them forth into the night, 
from which the majority of them promptly re- 
turned. In the morning there were always 
dozens of the invaders to be ejected, but nothing 
seemed to discourage them as long as the storm 
lasted. A rainy evening and night at Cocos 
was sure to be spent in a hand-to-wing contest 
for the possession of the Arcturus. 


Two red-letter days which followed were 


‘of Mounts Whiton and Williams. 


into the sea from the slopes of Mounts Williams and Whiton on northeastern 
The nine outlets were twenty feet across and one hundred feet above the sea. 


Fish, octopus 


when a_ forty-foot, rarest-of-the-rare whale 
shark rose unconcernedly alongside the Arc- 
turus, lingered until a half dozen of us had 
fixed color, shape and size in mind, and then 
slowly sank from view; and again when three 
of our number harpooned a ton of hard-fight- 
ing devil-fish, and we were able to study it at 
leisure on the deck. It measured exactly 
eighteen feet in extent, and was the mother of 
a twenty-eight pound infant which would have 
been born within a day or two at the most. 


The most wonderful experience of all was 
the acme of the eruption of the Albemarle 
voleanoes. On Easter Sunday, as I have already 
narrated, we watched dozens of craters and 
fumeroles seething and smoking on the slopes 
I attempted, 
together with John Tee-Van, to reach one of 
the largest, but only with greatest difficulty 
and in actual danger of our lives were we able 
to climb to the nearest and smallest. When, 
almost overcome by the noxious gases and the 
seart-breaking struggle over the lava fields, we 
limped back to the Arcturus, we thought we 
were through with the outbreak, except to revel 
in its magnificence as long as we were within 
sight for the next few days. 


But a new surprise awaited us. Nine weeks 
later, also on a Sunday, after leaving Cocos on 
our second trip, we returned. As we rounded 
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the northern point of Albemarle, early in the 
morning, we saw a distant spot of white, too 
high and too sustained to be explained away 
as dashing surf. As we drew nearer, it re- 
solved into a series of smoke-columns, appar- 
ently rising from the sea itself. All the morn- 


ing I watched from the crow’s-nest until we 


were abeam of a stupendous spectacle. 


During our nine weeks’ absence, the lava had 
crept seaward, cooling rapidly on the surface 
until it had formed tunnels for the following 
masses that still boiled upward. Now the lava 
had reached the shore and in nine great cas- 
cades it burst forth from the face of the black 
cliffs and dropped straight into the sea. There 
was nothing of the slow, half-solid oozing that 
we had seen before. Seeming as liquid as 
water, it gushed out in brilliant streams to cool 
itself in the breakers. Vast clouds of steam 
and smoke rolled back over the land, submarine 
explosions of too rapidly cooled bombs threw 
great lumps of rock high in air, and white 
streaks of smoke darted erratically about like 
the trails of rockets and Roman candles. 


Inshore the water was a brilliant green, in 
sharp contrast to the deep blue of the outer 
water, and marked as definitely as though it 
were painted on a floor. Within perhaps a 
quarter-mile of shore, as near as we dared to 
go, the temperature of the green water rose to 
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99 degrees. The moment the ship passed into 
the blue zone;. the thermometer registered . 72 
degrees. 


All day we circled round, passing and re- 
passing, while cameras clicked and _ brushes 
and pencils flew. Having lingered to see the 
indescribable wonder of the scene by night, we 
unwillingly steamed toward Panama. The next 
afternoon our stearing gear suddenly broke 
down. If this had happened twenty hours 
earlier, with the strong wind and current set- 
ting on shore, it is very probable that the 
Arcturus would have come to a spectacular and 


certainly unusual end. 


In all our Pacific wanderings we searched 
untiringly for the Humboldt Current, the study 
of whose animal life was the chief object of 
my venturing into this ocean. This cold current 
flows northward from the Antarctic regions 
along the west coast of South America as far 
north as Peru, where it is deflected westward 
and washes the shores of the Galapagos, thus 
accounting for the relative coolness of this 
equatorial archipelago and for the presence 
there of such organisms as penguins. ‘Two 
years ago, when on the Noma, we found abun- 
dant evidence of this current. both in the ten 
to fifteen degrees lowering in temperature of 
the water, and in the constant and remarkably 
strong set to the northwest of the one to two 
knots of this cold current. On the present 


Osborn Island, named for Prof. Henry Fairfield Osborn, lying between Hood and Gardner Islands, the 


most southern of the Galapagos. 


The heads of sea-lions are visible in the water. 
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Top-—A huge ray or devil-fish swimming along the surface 
of the water toward the Arcturus. Both wing tips are 
visible. 

Center—A devilfish which we captured off Narborough. It 
weighed a ton and measured exactly eighteen feet between 
the tips of the fins. 


Right—Ruth Rose in fifteen feet of water, with copper diving 
helmet and hose, showing the bubbles of her breath slipping 
out from beneath the helmet. Within a few yards are 
hundreds of. fish, besides sharks and sea-lions. 


expedition the scores of lines of temperatures 
which we took, both surface and deep-sea, failed 
to reveal any such disturbing influence, and 
the only currents around the islands were rela- 
tively weak and wholly tidal. As to the Hum- 
boldt Current elsewhere I can report only on 
hearsay, several masters having stated that it 
was weak or quite absent along the South 
American coast. In all the Galapagos region 
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during my two visits, it was assuredly wholly 
absent, both on the surface and in the depths. 
There would seem to be a very direct connection 
between the present year vagaries of this im- 
portant current and the unprecedented deluges 
which have visited the usually rainless coast of 
Ecuador and Peru. Until.I have studied the 
whole situation further I can make only these 
definite assertions concerning the time and 
place of this expedition. 

On the 26th of June we steamed out into 
the Atlantic once more, hoping that at this sea- 
son the Sargasso Sea might be found. After 
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spending much of July in cruising about the 
area where charts locate it, we gave up the 
search. At this season, according to govern- 
ment reports, the distribution of the weed 


should be at the maximum in abundance and in | 


area covered. But in the present year at least, 
as far as the southwestern third of the alleged 
area of this sea, the water was practically weed- 
less. There is. no doubt that, conditions being 
exactly right, great quantities of weed accumu- 
late and grow in this region. I have seen 
patches of several acres in extent. 


Deep-sea work was carried on constantly 
during this period of search, and the compari- 
son of Atlantic and Pacific faunas proved full 
of interest. Off Chesapeake Bay an arrange- 
ment was made by wireless, and early one 
morning we saw the steam yacht Warrior, with 
Mr. Harrison Williams on board, come up over 
the horizon, swiftly to approach and _ salute 
the water-worn, more slowly moving Arcturus. 
Mr. Williams came aboard and watched the 


workings of the surface and deep-sea work, | 


and had what is always the best point of view, 
that behind the scenes, with nothing prepared 
or different from any of the one hundred and 
seventy-odd days which had gone before. 


As we passed on to the north I developed 
my final plan, to make my last Station, Num- 
ber One Hundred and Thirteen, a deep-sea 
one, dredging in the very gorge of the Hudson 
River, one hundred miles from New York and 
half a mile below the surface. Of the star- 
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tling success of this I will tell later. It was 
up this stately, invisible gorge that the Arcturus 
steamed on her last lap, and between water- 
falls over which, in pre-Pleistocene times, per- 
haps two millions of years ago, the Hudson 
poured its volume, falling to depths many times 
greater than those of any waterfall on the 
earth today. Here I spent four days feeling 
about in the cold black depths with the fingers 
of my nets and trawls for the strange blind and 
luminous creatures which today dwell in the 
sunken river-bed. 

On July 30th, saluted by the whistles and 
sirens of scores of river craft from motor boats 
to battle cruisers and ocean liners, the Arc- 
turus steamed to her wharf, and the first oceano- 
graphic expedition of the New York Zoologi- 
cal Society was ended. 

Spe a6" Aen eae 

GIFTS TO THE ARCTURUS EXPEDITION 

The Society acknowledges with grateful thanks the 
following gifts to the Arcturus Expedition: 

A Sounding Machine, valued at $1,000. 

Witiram H. Trorrer, Cleeve Gate, Chestnut Hill, 
Philadelphia. 
Motion Picture Negative Stock, 4,000 feet. 
Grorce Eastman, Rochester, New York. 
Oceanographic Books, including a set of The Val- 
divia Expedition, valued at $500. 
Freperic C. Watcorr. 
Flash Lights and Batteries. 
Natronat Carson Company. 


Powerful Radio Set. | 
SrrompBerc-Carrson, Telephone Mfg. Co. 


WILD-LIFE CONSERVATION 


A Large Game Refuge to Be Established on 
the Upper Mississippi 


ITH initial steps under way for the pur- 

chase of lands for the creation of the 

Upper Mississippi River Wild-Life and 
Fish Refuge, provided for by act of Congress 
in June, 1924, the dreams of conservationists 
who fostered the movement will soon be realized. 
This refuge, along the upper reaches of the 
Mississippi, is designed as a feeding and rest- 
ing place for wild fowl and other migratory 
birds, and as a natural home for fur animals. 
In addition, it is established for the preserva- 
tion of fishes, and the native flora. 

It is one of the many acres needed for the 
perpetuation of migratory game birds and other 
forms of wild life. 

The Secretary of Agriculture has been given 
authority to purchase the lands for the new 
refuge and administration is through the 
Bureau of Biological Survey, which maintains 


many of the other wild-life refuges of the 
Federal Government. Jurisdiction of the De- 
partment of Agriculture within the refuge will 
extend to wild birds, game animals, fur-bearing 
animals, trees, wild flowers, and plants, while 
the Department of Commerce will have juris- 
diction with respect to fishes, mussels, and other 
aquatic animal life. The two departments are 
authorized to make suitable regulations govern- 
ing hunting and fishing on the areas acquired. 


The bill became a law on approval by the 
President on June 7, 1924, and authorized ap- 
propriations not to exceed $1,500,000 for the 
acquisition of overflowed lands on either side 
of the Mississippi in Illinois, Iowa, Wisconsin 
and Minnesota, for a distance of about 300 
miles from Rock Island, Ill. to Wabasha, Minn. 
The appropriation bill for the Department of 
Agriculture for the year beginning July 1, 1925, 
carried $400,000 for beginning the work. 

The superintendent of the new refuge has 
established headquarters at Winona, Minn., and 
is actively engaged in locating available lands. 
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MUSK-OX CALE. IN. THE: ZOOLOGICAL. PARK 
Born September 14, 1925. 


The Biological Survey is working to obtain 
the co-operation of people in the Upper Missis- 
sippi Valley in the development and enjoyment 
of this wild-life refuge. When the lands are 
obtained and the refuge thoroughly organized 
it will be one of the greatest establishments of 
the kind in the possession of the National 
Goyernment. Here the wild animals, birds, and 
fishes will under careful conservation have op- 
portunity to increase their numbers, and along 
with this, the public will be given the enjoy- 
ment of the sport of hunting and fishing to the 
fullest extent consistent with maintaining the 
wild-life supply within the area in maximum 
abundance. -The region is a beautiful and 
picturesque place in which great numbers may 
seek healthful recreation and sport in the out- 
of-doors. 


The areas to be purchased for the refuge are 
specifically limited to the bottom lands between 
the river and the bluffs which rise precipitiously 
on either side from 200 to 400 feet. In this 
region the Mississippi flows through a valley 
averaging three to five miles in width to the 
bluffs. At times of high water a large part of 
this area is overflowed and not suitable for 
agriculture. - There are “many -- permanent 
sloughs and bayous, some of them navigable 
to boats of light draft. Many of them are dry 
in summer, but the land exposed is not suitable 
for cultivation. To save the fishes in these 
cut-off bodies of water, the Bureau of Fisheries 
sends agents each year to return them to the 
Mississippi or carry them to other localities 
for restocking depleted streams. In this way 
hundreds of millions are rescued every year by 
Federal and State agencies in one of the great- 
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est spawning grounds in the United States for 
such species as bass, pike, sunfish and others. 

The pearl-button industry, with an enormous 
annual output, finds an important part of its 
raw material in the mussel shells obtained in 
the waters of this region. It is noteworthy 
that the spawn of certain shellfish can be dis- 
seminated only in the gills of certain fishes, so 
that the mussel-shell industry in this region 
depends for its existence upon the conserva- 
tion of the fishes frequenting these waters. The 
industry will not only be unhampered by the 
creation of this reservation but by its establish- 
ment will be assured of perpetuity. 

The Mississippi Valley is described as the 
great American highway for our migratory 
birds, and many of their feeding and resting 
places are found in the very midst of the new 
refuge. Quail and ducks have in the past bred 
here, and during migration the refuge is an 
ideal place for many species of warblers. The 
principal fur animals indigenous to these lands 
are musSkrats, minks, raccoons, foxes, and 
skunks, and in the southern part some few 
opossums. These animals will be of no small 
economic importance in the legitimate uses of 
the refuge.—U. S. Department of Agriculture. 


TWO MUSK-OX ~CALVES BORN _ IN 
NEW YORK 


HE possibilities in colonizing musk-ox 

herds in northern Canada and Alaska are 

now seriously engaging the attention of 
both the Canadian and United States govern- 
ments. Until very recently no musk-ox calves 
ever have been born in captivity in North 
America, and if any births ever occurred in 
Europe, the records of them are so obscure as 
to be unknown on this side of the world. 


Quite recently a letter appeared in a New 
York newspaper attacking the Director of the 
New York Zoological Park for his alleged mis- 
management of the Park’s herd of five musk-ox, 
now two and one-half years old. Corsan said: 
“In their present quarters they never will 
breed, and are sure to die long before their 
time.” 


Six days later (September 7) the musk-ox 
herd presented the Park with a calf, and on 
September 14 another came,—the first ever 
born on the American continent. The one 
shown in the enclosed photograph was 18 inches 
high at the shoulders and weighed 16 pounds. 
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While. both calves were perfect and healthy 
animals at birth, they lacked vigor, and their 
too-young mothers had practically no milk. A 
nursing bottle, cow’s milk, and finally a milch 
goat were tried, but while Calf No. 2 did its best 
to make good, the immaturity of the two young 
mothers was too great a handicap on the off- 
spring. Each calf survived only four days. 


The Park herd is in the pink of condition, 
it has never suffered any from the summer heat 
of New York, and it is reasonably certain that 
later on other calves will be born and success- 
fully reared. 

WWE TA: 
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SOME SEA SNAKES 


From the Adventures of James Shervinton, and 
other tales of the South Seas by 
Louis Becke 


T is not generally known, except to scientists 
and those who are acquainted with the sub- 
ject, that a large percentage of the various 


species and varieties of sea snakes are highly 


These snakes must not be con- 
founded with the very numerous species of sea 
eels, which, though exceedingly savage and 
armed with strong needle-pointed teeth, are all 


venomous. 


-non-venomous, though their bite produces high 


inflammation if not at once properly attended 
to and cleansed by an antiseptic. The sea 
snake is a true snake in many respects, having 
either laminated scales or a thick corduroyed 
skin resembling rudimentary scales. The head 
is flat, and the general structure of the body 
similar to that of the land snake. Whether any 
of them possess the true poison glands and fangs 
I do not know, for although I have killed many 
hundreds of them I never took sufficient interest 
to make a careful examination; and I was told 
by a Dutch medical gentleman, long resident 
on the coast of Dutch New Guiana, and who 
had made some investigation on the subject, 
that he had failed to discover any poison sacs 
or glands in any one of the several snakes he 


hhad captured. Yet in some instances he found 


teeth common to venomous land snakes, but on 
detailed examination these always proved to be 
perfectly solid; nevertheless a bite from one of 
these sea serpents was generally regarded by 
the natives as fatal; in my own experience I 
know of two such cases, one at the island of 
Fotuna in the South Pacific, and the other in 
Torres Straits. 


In Sigavi Harbour, on Fotuna, there is a 
rock to which vessels occasionally make fast 
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ASTRUE SEA SNAKE PLATURUS- SHTS7 ORAYNCHUS 


All of these serpents are characterized by the flat rudder-like tail. 
“the larger percentage are poisonous’’ it is believed that all of them are deadly. 


In the boat which I sent 
away with a line to this rock were several boys, 
natives of the island, who went with the crew 
for amusement. One of them, aged about ten, 
jumped out of the boat, and in his hurry fell 
on his hands and knees, right on top of a large 
black and white banded sea snake, which at 
once bit him savagely on the wrist, causing the 
blood to flow from a score of tiny punctures. 
The boy at once swam to shore to be treated by 
a native; in the evening I heard he was suffer- 
ing great agony, in the morning the poor little 
fellow was dead. 


their stern moorings. 


The second instance was near Raine Island, 
in Torres Straits. A stalwart young Kanaka, 
one of the crew of a pearling lugger, was div- 
ing for clam shells on the reef, when a snake 
about three feet in length suddenly shot up 
from below within a foot of his face. In his 
anger and disgust he unthinkingly struck it with 
his hand, and was quickly bitten on the fore- 
finger. A few hours later he was in a high 
fever, accompanied with twitchings of the ex- 
tremities; then tetanus ensued, followed by 
death in forty-eight hours. 


Although these sea snakes are common to all 
tropical seas, they are most frequent about the 
Great Barrier Reef of Australia. On any 
smooth day they may be seen disporting them- 
selves on the surface, or rising suddenly from 


Contrary to the author’s word that 


the depths, erect their heads and some inches 
of their bodies clear from the water, gaze at the 
passing vessels, and then swiftly disappear. 
In nearly all the Pacific Islands the natives 
hold them in detestation and horror, and when 
one is seen lying coiled up on a rock sunning 
itself or crawling over the surface of the reef 
in search of food, a stone, accompanied by a 
curse, is always hurled at it. In the Ellice 
Group, when catching flying-fish at night, one 
(or more) of these horrid serpents is sometimes 
swept up in the scoop-net before it can be 
avoided. They range from six inches to nearly 
four feet in length, and all have one feature— 
a blunted tail-end. 


Quite recently much further light has been 
thrown on the subject by Sir James Hector, of 
the Philosophical Society of Wellington, New 
Zealand. At one of the Society’s meetings, held 
in April last, Sir James showed several speci- 
mens of hydridae, some from Australasian Seas, 
others from the Atlantic. The usual habitat of 
sea snakes, he said, were the tropical seas gen- 
erally, but some had been captured in the com- 
paratively cold water of the New Zealand coast, 
at the Catlins River. These latter were all 
yellow-banded; those from the islands of the 
Fijian Group were black-banded. There were, 
he said, no fewer than seventy species, which, 
without exception, were fanged and provided 
with glands secreting a virulent poison. In some 
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of the mountainous islands of the South Pacific, 
such as Samoa, Fiji, etc., there were several 
species of land snakes, all of which were per- 
fectly harmless, and were familiar to many 
people in Australia and New Zealand, through 
being brought there in bunches of island 
bananas—it was singular, he thought, that the 
sea snakes alone should be so highly venomous. 
“They were all characterized by the flattened 
or blunted tail, which they used as a steer oar, 
and were often found asleep on the surface of 
the water, lying on their backs. In this state 
they were easily and safely captured, being 
powerless to strike.”” The present writer, who 
has seen hundreds of these marine snakes daily 
for many years, during a leng residence in the 
Pacific Islands, cannot remember a single in- 
stance where he has seen one of these danger- 
ous creatures asleep on the water, though they 
may frequently be found lying asleep on the 
coral reefs, exposing themselves to the rays of 
a torrid sun. They usually select some knob 
or rounded boulder, from the top of which, 
when awake, they can survey the small pools 
beneath and discern any fish which may be 
imprisoned therein. In such case they will 
glide down into the water with astonishing 
rapidity, seize their prey, and after swallow- 
ing it, return to their sun bath. The natives of 
the Paumotu Archipelago informed me, how- 
ever that they are most active in seeking their 
prey at night-time, and are especially fond of 
fiying fish, which, as is well known, is one of 
the swiftest of all ocean fishes. The sea snakes, 
however, seize them with the greatest ease, by 
rising cautiously beneath and fastening their 
keen teeth in the fish’s threat or belly. A snake, 
not two feet six inches in length, I was assured, 
can easily swallow a flying fish eight inches 
or ten inches long. 

With regard to their habit of lying asleep on 
their backs on the surface of the water, it may 
be that Sir James Hector is alluding to some 
particular species, but whether that is so or not 
Sir James’s statement must of course be con- 
sidered authoritative, for there is, I believe, no 
higher authority on the subject in the world. 


a= + -@ > 


MOUNTAIN SHEEP AND ANTELOPE PRO- 
TECTION IN MEXICO 


In 1922, after a century of uninterrupted slaughter, — 


President Obregon, by presidential decrees, gave ten 
years of absolute protection to the few surviving 
mountain sheep and prong-horned antelope then re- 
maining alive in Mexico. 
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Then, for good and sufficient reasons, the Perma- 
nent Wild Life Protection Fund offered to bear the 
costs and charges of two years of practical enforce- 
ment of the law, if the government of Mexico would 
appoint and duly commission Ben H. Tinker, of 
Tucson, as Honorary Game Guardian. The appoint- 
ment was promptly made, and Mr. Tinker entered 
upon his duties on October 1, 1923. Throughout that 
hunting season and the next, the sheep and antelopes 
of northwestern Sonora were adequately protected, 
and the lambs and fawns observed last year and this 
year indicate a good beginning of the recovery that 
was hoped for. 

Climatic conditions this year in the Sonoran Desert 
have been particularly severe, and Mr. Tinker’s 
monthly report of field work for March is of consid- 
erable interest. It is as follows: 


Tucson, Arizona, 
April Ist 1925. 


The following is my report for the month of 
March, 1925: 


I found G. A. Ingham and W. Wilfred camped 
near Cabeza Prieta. They are from Yuma, Arizona. 
They were prospecting, and are not interested in 
hunting. This is the only party I encountered in the 
field during the month. The weather is hot, and all 
tinajas (tanks) are dry excepting the Papago Tank 
and Tinajas Atlas. ‘The latter still retains a good 
supply of water, but the Papago Tank is very low. 
There is no feed to speak of, excepting a few green 
shoots of the ajo lily. The galleta grass is dry and 
brittle, and unfit for feed. Very few wild flowers 
are appearing,—due to lack of moisture, and no rains. 
Game is eating choya and bisnaga cactus, and 
browsing. 

The following mountain sheep and antelope were 
observed: 


At Cabeza Prieta, 3 rams and 9 ewes; at Tinajas 


- Atlas, 2 rams and 3 ewes; at Pinacate, 4 rams, 7 ewes 


and 3 lambs; at Sierra Blanco, 1 ram, 8 ewes and 5 
lambs; at Sierra Pinta, 3 ewes and 1 lamb; at Sierra 
San Francisco, 3 rams, 11 ewes and 6 lambs. 


I saw only 3 antelope between Pinacate and Sierra 
Blanco, and 3 on the Cerro Colorado. Antelope are 
drifting farther south, toward the lower Altar. Three 
bands have crossed the border near the north end of 
the Pintos Mountains, and are now in the vicinity of 
Mohawk, Arizona. 


I used the well that the Cornelia Company drilled 
just south of Sierra Blanco, for a base camp most of 
the month, due to the fact that whatever parties then 
might come in to hunt would use that water; and 
also because I needed the water for my outfit. 

The extremely dry year, and the hot weather start- 
ing early, has sure put a crimp in the hunting, and 
there were no hunters found in our territory during 
the month of March. Water for camping is widely 
separated, and with the exception of the Papago 
Tank is quite a long ways from the game country. 

I believe this is the briefest report I have made yet, 
as there was absolutely nothing doing in the hunting 
line during the month. My map of operations is 
enclosed herewith. 

Yours truly, 


Ben TInKeER, 
Honorary Game Guardian for Sonora, Mexico. 
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THE ALBERT NATIONAL PARK 


A Sanctuary for the Preservation of the 
Easterly Outpost Colony of the East 
African Gorillas. 


By James G. WHITELEY 


Consul of Belgium. 


By Royal Decree, dated March 2nd 1925, 
His Majesty, King Albert, has created, in the 
Kivu district of the Belgian Congo, a specially 
protected zone for the preservation of the native 
fauna and flora of the country in the interests 
of science. This reservation has been named 
“The Albert National Park” (“Pare National 
Albert’) in honor of the King who has taken 
an active personal interest in the matter. 


The zone designated for this purpose com- 
prises a region of great scientific interest lying 
near Lake Kivu and embracing the three vol- 
canos of Mt. Mikeno, Mt. Karissimbi and Mt. 
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Vissoke, rising to a height of nearly 14,000 
feet. The lower slopes of these mountains are 
covered by virgin forest containing rare speci- 
mens of flora as well as of fauna. It is in 


‘this region that the few remaining specimens 


of gorilla have found a refuge. 
Within this reservation it is forbidden, bv 


the Royal Decree, to capture, kill or hunt any 


kind of wild animal whatever—including even 
harmful animals—or to destroy or carry away 
eggs or nests of wild birds, or to cut down, up- 
root or carry away any uncultivated plant or 
tree. .Proper . provision. is. made: to . protect 
native rights of gathering wood for fuel and 
other native rights. | 


The Decree makes special mention of the 
gorilla and forbids the killing, capturing, hunt- 
ing or molestation of this animal in any way 
whatever within the reserve. 


The area covered by the Royal Decree is 
approximately one hundred square miles. As 
the southern spurs of Mt. Karissimbi and of 
Mt. Vissoke lie in Ruanda, which is mandated 
territory, they are not included in the Decree, 
but the Royal Commissioner of Ruanda will be 
requested to issue similar regulations covering 
the southern foot-hills of those volcanos. 


In addition to this, the “Pare National 
Albert” is to be surrounded, on the Congo side, 
by another reservation, under less severe re- 
strictions, covering about eight hundred square 
miles, and extending to the shores of Lake 
Kivu. | 


This northeastern section of the Belgian 
Congo is very high and healthy, and it is pro- 
posed to establish in the “Pare National 
Albert” a biological laboratory and_ suitable 
buildings where scientists from all over the 
world may come and make geological and 
meteorological observations as well as study the 
fauna and flora of the Congo in their natural 
conditions. 


The full text of the Royal Decree is as fol- 
lows: 
AuBERT, King of the Belgians, 
To all present and to come, Greeting. 
Upon the proposition of Our Minister of 
Colonies. We have ordered and do order: 


Our Minister of Colonies is charged to sub- 
mit, in Our Name, to the Colonial Council, the 
draught of a Decree of which the following are 
the terms: 


Article 1. There is created in the Kivu, for 
scientific purposes, a reserve for fauna and 
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flora, comprising the mountains Mikeno, Karis- 
simbi and Vissoke, which shall be known as 
the “Parc National Albert.” 


Article 2. The boundaries of this reserve on 
the West, shall not extend beyond the trail of 
Ntata, Buganda, Bahara, Russura. On _ the 
South, they shall follow the frontier of the 
Congo and of Ruanda from its intersection with 
the above-mentioned trail to the point where it 
cuts the trail from Gissisi to Dyombo. On the 
East they (the boundaries) shall not extend 
beyond this trail from its intersection with the 
frontier up to Dyombo, and, on the North, the 
trail from Dyombo to Ntata. 


The Governor General shall fix the exact 
boundaries of the reserve, taking into considera- 
tion the needs of the native population. As far 
as possible, these boundaries shall run parallel 
to the aforesaid trails and shall follow the 
water-courses or the natural features of the 
land in such a way as to be easily recognizable. 


Article 8. In the zone thus bounded, the 
killing, capture or pursuit of the gorilla, as well 
as every other act of hunting this animal, is 


forbidden. 


Article 4. In the same zone, reservation be- 
ing made for the rights and needs of the natives, 
it is forbidden: 

(a) To pursue, hunt, capture or destroy any 
kind of wild animal whatever, including 
even harmful animals, except in case of 
legitimate self-defense; 

(b) To take or destroy eggs or nests of wild 
birds; | 

(c) To cut down, destroy, up-root or carry 
away any uncultivated tree or plant. 


Article 5. The Governor General is author- 
ized to create a corps of conservators for the 
Pare National Albert and a corps of special 
native police. 


He may especially, reservation being made 
for the rights and needs of the natives, forbid, 
throughout the entire extent of the reserve: 
circulation, camping and sojourning; introduc- 
tion of fire-arms, traps or dogs; transportation, 
possession or exportation, of skins or other 
remains of wild animals, of eggs or nests of 


wild birds; digging holes, boring, embanking or 


other works which modify the aspect of the 
ground or of the vegetation; without authoriza- 
tion in writing given by a conservator or by 
his delegate. 

The interdiction of circulation does not apply 


to functionaries in the exercise of their duties. 
Article 6. The Governor General and the 
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conservators of the Parc National Albert may, 
for a scientific purpose or to assure the better 
conservation of the fauna and flora, revoke, in 
part or in whole, for the benefit of persons 
definitely indicated, for a limited period and 
under certain conditions, the interdictions set 
forth in the preceding articles. 


Article 7. Without prejudice to the penal- 
ties provided by the decree concerning hunting 
or by other decrees and ordinances, infractions 
of the present decree shall be punished by from 
1 to 2 months maximum of penal servitude and 
by a fine of 2,000 francs, or by one of these 
penalties only. 


Article 8. For the purpose of covering the 
cost of the establishment, care and maintenance 
of the reserve, there is created a fund, known 
as “Fonds. du Pare National Albert,’ which 
may receive all gifts, bequests, etc., and col- 
lect all casual receipts. : 

Done at Brussels, March 2nd 1925. 


By the Kiva: (Signed) ALBERT. 
The Minister of Colonies, 
(Signed) Henri Carton. 
Se aL Mah Beda 
The elm lets fall its leaves before the frost, 
The very oak grows shivering and sere, 


The trees are barren when the summer’s lost: 
But one tree keeps its goodness all the year. 


Green pine, unchanging as the days go by, 
Thou art thyself beneath whatever sky: 
My shelter from all winds, my own strong pine, 
"Tis spring, ’tis summer, still, while thou art mine. 


—Augusta Webster. 


—~+-o- 


AQUARIUM ALTERATIONS 


The Park Department, City of New York, 
on September 5, 1925, awarded contracts for 
the completion of the work on the alterations 
of the New York Aquarium which have been 
in a state of progress for some time. The vari- 
ous details under construction and the amounts 
necessary to cover their cost are announced by 
Chief Engineer Steinacher as follows: 


General Construction (not including heat- 
ing, plumbing or the parapet) awarded to 
Remo Realty Co., Inc., 645 East Tremont Ave- 
A CREB 0 Coc Loe <0 2 a en ae oO ea aa $29,876.00 

Heating contract was awarded to Henry 
Bing, 3371 Third Avenue, Bronx, for $1,985.00 

Plumbing contract was awarded to S. L. 
Snyder Co., 260 West 41st Street, New York 
A OES. sine ahi lee ean a sh geen eee: $1,082.00 

Electric work given P. J. Keegan, 1966 
Broadway, on open market order, for. .$875.00 
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THE SNAKE CHARMER OF LUAOR 
By Savi Miter 


There are many things in Nature that man, with his finite mind and limited knowledge, doesn’t 
know. ‘There are many manifestations in the animal world that at present we can not “account 


for,” or explain. 


The following clear, coherent and evidently correct story of things seen may well 


be set forth, even though it is utterly impossible—at present—for us to “account for” the psychologic 
influence described. Of it Mr. Ditmars says: “I have always believed that the Arabs and Hindus 
have strange power or influence with snakes, but it is seldom that we see it so clearly and simply 
described.” —Editor. . . 


Hie 


THE SNAKE CHARMER OF LUXOR 


UXOR is on the east bank of the Nile River 
in Upper Egypt, which means southern 
Egypt, for in Egypt one goes up to the 

south and down to the north, because the land 
slopes toward. the north to the Mediterranean 
Sea. 

At Luxor there lives a man famous through- 
out the region as a snake charmer. In the 
winter of 1923, I saw this man, dark of com- 
plexion, tall, wearing a black robe which, ac- 


cording to the custom of the country, was loose- 
flowing. 

It had been arranged with our guide that this 
man should accompany our party from Luxor 
to Karnak, a few miles distant, where snakes 
are to be found amid the ruins of the temples. 
But on the morning of our proposed excursion, 
no vehicles were obtainable to take us to the 
place, all having been chartered at an earlier 
hour by visitors to the Kings’ Tombs. So our 
plans were changed and we did not go where 
we had planned to go. Instead, we rode on 
donkeys into the fields to a spot some two miles 
distant where we dismounted. 


When the donkeys had been tethered in the 
shade of some trees, the snake charmer asked 
us to choose the direction in which we would 
like to walk, and I suggested a narrow pathway 
which branched off from the roadway. With 
his loose sleeves rolled back to the shoulders, 


carrying a stout, straight, polished stick which 


he waved in the air, he preceded us along the 
pathway, chanting some words in a foreign 
tongue. Presently, he poked with his stick into 
some grasses and reaching down pulled out a 
scorpion, a many-legged, greenish-yellow crea- 
ture with a body about three inches long. He 
showed us the sting located in the tail and with 
his bare finger touched it many times but it did 
not sting him. “This scorpion,” he said, “will 
kill any snake.” He then placed it on the verti- 
cal side of a nearby wall where it remained mo- 
tionless. “If I were to come back here tomor- 
row, he said, “that scorpion would still be here 
just where I have placed it.” 


He then took the scorpion and put it into a 
bottle-shaped bag which he had brought with 
him, and we proceeded on our walk, he continu- 
ing his chant and waving his stick. In a moment 
he paused, laid his finger against the side of 
his nose and said, “I smell a snake. But it is not 
a poisonous one.” With his stout stick he 
pushed aside some tall grass and little bushes 
and disclosed a hole at the base of a wall. Into 
this hole he thrust his stick, chanting all the 
while in tones that had become menacing. Thea, 
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THE -EGYPTIAN “COBRA WVATA (HAI 


This is the supposed asp of Cleopatra. 


Modern scientific knowledge of this serpent’s deadly powers is 


sufficient evidence that Egypt’s queen chose a sure method of dissolution. 


withdrawing the stick and thrusting in his arm 
so far that even his elbow was within the hole, 
with a sudden jerk he pulled out, tail first, a 
snake. He held it up by the head for us to 
look at and told us that it was harmless. Pinch- 
ing its mouth gently at the corners, as children 
pinch snap dragon to make it open its mouth, 
with his thumb he drew back the lower lip and 
showed us its-teeth. Then he coiled the snake 
up and put it into his bag along with the scor- 
pion. I said to the guide, “Why does he put 
the snake with the scorpion? He said that the 
scorpion would kill any snake.” The guide 
replied, “I don’t know what he has done to that 


scorpion but I know that that scorpion will not 
kill that snake.” 


I then suggested that. we leave the trail and 
strike out into the fields in a direction at right 
angles to the path. Here were more old walls 
and toward them we went. In a few minutes 
the snake charmer, still chanting, again laid his 
finger on the side of his nose and said, “I smell 
a snake. It is a cobra.” Again it was at the 
base of a wall that he pushed aside grasses and 
disclosed a hole, and again. he thrust his stout 


stick into the hole disclosed. For some minutes 
he seemed to be agitating it inside. Then draw- 
ing it out, he thrust in his arm to the elbow, 
drew it back a little, thrust it in again and after 
some seconds, with a quick movement, pulled out 
by the tail, a cobra, and threw it far from him 
on to the ground. The cobra at once started to 
come back at him. When it had almost reached 
him he lifted it with his stick and threw it back. 
Once more the cobra advanced and once more 
the snake charmer threw it back. A third and 
a fourth time this was repeated and then as the 
snake again came toward him the snake charmer 
advanced a step or two toward the cobra. His 
chant, which had never ceased, now became a 
thundering menace; terrible imprecations he 
seemed to be hurling at the snake. “His -eyes 
were fixed in a steady stare on the eyes of the 
cobra and never for an instant were taken from 
them. Bending forward, shaking his stick and 
howling his chant, he stepped toward the cobra, 
and midway in its advance the cobra suddenly 
stopped, coiled its tail and with its hooded head 
poised high in air became motionless. 
if frozen to stone. 


It was as 
MotionlJess it remained and 
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the snake charmer walked slowly toward it, still 


keeping his eyes fixed upon the eyes of the 
cobra. When he had reached it, he laid his hand, 
palm upward, on the ground in front of the up- 
raised body of the snake and within two or three 
inches of it. He waited. Slowly, very slowly, 
the cobra lowered its head. Measured and de- 
liberate was the movement. Lower and lower 
the head came down till it rested on the upturned 
palm of the snake charmer’s hand. There for 
perhaps two or three minutes it remained quite 
motionless, till the snake charmer picked up the 
cobra by the head, stroked its five feet of body 
for a few minutes, then coiled it up and put it 
into his wide-necked bottle-basket. He put his 
hand down into the basket to arrange the three 
occupants, and closed the lid. “Have you seen 
enough?” he asked us. One of the party said 
“Yes,” but I said I’d like to see Just one more. 


It was not long before he repeated what he 
had done on the two previous occasions. He 
laid his finger on his nose and said, “I smell a 
snake. It is a poisonous one.” He poked into 
a hole, thrust in his arm and pulled out, tail 
first, a dark colored snake. He told us that it 
was one of the most poisonous species in Egypt. 
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By this time a little crowd of barefoot natives 


had gathered around—some six or eight of them, 
perhaps—standing in a group and watching. 
And at this point the snake charmer did a most 
cruel thing. Holding the snake by the tail, he 
threw it into the midst of the group of natives, 
while he smiled as if at a great joke. Like 
lightning the barefoot boys vanished. Over 
stone walls and down embankments they leaped, 
terror m every: face.’ “They leaped before. the 
snake had touched them and they did not return 
until. it was safe in the hands of the snake 
charmer. One of our party then offered fifty 
dollars—a large sum in that country—to any 
one of them who would pick up the snake, but 
all very firmly declined. 


The snake charmer picked it up, and begin- 
ning at the tail, stroked it slowly throughout 
its entire length. He then coiled it about his 
neck and with its head hanging down his back, 
he stood with his hands hanging carelessly by 
his side. The snake, though released from his 
grasp, made no motion to escape. For some 
moments the man and the snake remained thus. 
Then the snake charmer took the reptile from 
his neck, wound it into a nice little coil and 
deposited it in the basket with his other 
treasures. : : 


I said to him, “How is it that you have this 
power over the snakes?” He answered: “It 
is the gift of Allah. My father and my grand- 
father were snake charmers before me. I have 
three sons and the youngest, who is now four 
years old, will be a snake charmer. Whenever 
he sits down out of doors to eat, the snakes 
come and eat with him.” 

x * % 


Two weeks later, at a dinner in Cairo, an 
English lady, speaking of this man, said that 


THE BLACK COBRA OF AFRICA, NAJA MELANOLEUCA 


This is a species new to the collections of the Zoological Park, from Tropical Africa. 
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when she was at Luxor she had seen him do 
similar things with snakes and that the per- 
formance was so extraordinary that she had 
doubted its sincerity. She had thought that 
perhaps he had caught the snakes on some prev- 
ious occasion, tamed them, and in some way 
succeeded in keeping them in their holes until 
such times as he wished to perform before 
visitors. Someone at the table remarked that 
if he could keep them in their holes to suit his 
pleasure, that in itself was quite as marvelous 
as anything that he had done. Disregarding the 
remark, the speaker went on to say that she 
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had declared that one thing alone would con- 
vince her that the man had the power that he 
appeared to have, and that was, if he could 
charm snakes in a region with which he was 
unfamiliar. This man had never been into the 
Sudan, and as she was one of a party that 
was planning to go there, it was arranged that 
the snake charmer should accompany them. 


She said that when they reached the Sudan, 
this man did exactly the same kind of thing 
with the snakes that he had done at Luxor. She 
therefore saw that his power was real. 


THE POISONOUS SERPENTS 


By RaymMonp L. Dirmars 


Illustrations from. the Zoological Park Collections 


N extensive collections of living mammals, 

birds and reptiles, like those in the Zoo- 

logical Park, a slow process of change is 
always taking place, which is markedly evi- 
dent to a visitor who returns after an inspec- 
tion of several years ago. This is particularly 
evident among the smaller specimens, whose 
natural span of life is shorter. 


During the twenty-five years since the open- 
ing of the Reptile House, the collection has 
reached certain peaks of importance so note- 
worthy that they have been described in special 
articles. ‘There was a time when the collection 
was particularly rich in the serpents of North 
America, another when the representation of 
tropical American life was very full, yet an- 
other when the collection of turtles and tor- 
toises ranked high in scientific importance, and 
again the series of amphibians was so extensive 
as to warrant scientific and systematic enumer- 
ation and description. 


These changes, or the building up of cer- 
tain groups or species from specific areas, re- 
sult from several causes: Several collectors may 
temporarily locate in an interesting region, 
rich in reptile life; letters of inquiry consist- 
ently distributed by the curator of the depart- 
ment may stimulate interest in a good collect- 


, BLACK COBRA OF TROPICAL AFRICA 
Under the stress of being photographed, this active snake lifted his head fully two feet from the ground. 
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SUMATRAN 


COBRA 


A color phase of Naja tripudians found in the East Indies, and the Malay Archipelago. 


ing area where prospectors or a scientific expe- 
dition are at once willing to assist the Society, 
or an animal dealer may arrive with an inter- 
esting shipment. Such methods develop a good 
foundation upon which an important series 
eventually may be established. 

This process of forming a series of really 
spectacular interest to visitors, and of scien- 


tific importance as well, was started a little 
over a year ago on the assurance of an African 
collector, Mr. J. L. Buck, that he would bring 
to us a collection of more or less well known 
poisonous serpents from that country. The 
object was to ultimately exhibit a thoroughly 
representative collection of the poisonous ser- 
pents of the world. These are of great interest 


EGYPTIAN 


A back view showing the expanded neck or hood. 


COBRA 


This species is a dark olive in color and without the 


striking pattern of the Hooded Cobra, Naja tripudians. 
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HOODED OR SPECTACLED COBRA 


The cobra of India is much better known than any of the other species. 


It is alleged that this deadly 


snake causes the deaths of 20,000 people each year in India. 


to our visitors, as illustrated by frequent 
queries, and of great practical value also, in 
showing how the dangerous reptiles actually 
look. Some are extremely deceptive upon 
casual examination, and give a very inadequate 
conception, from their outward appearance, of 
their extremely formidable characteristics. 


SEAN 


We already had a fair foundation of the 
Asiatic species, but others were ordered to fill 
the gaps, and while awaiting the African 
series, a fine representative group of the North 
American poisonous reptiles was brought to- 
gether. When the main African shipment did 
arrive it was superior to what the writer had 


THE EGYPTIAN COBRA 


A view of this somber reptile reared for striking. 


Apparently the hood is never expanded to the extent 


of that of the Indian Cobra. 
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YELLOW AND HOODED COBRAS 


The lighter colored snake is the Hooded Cobra, the faintly shown pattern on the partially expanded hood 
is the spectacle marking which gives its more common name, Spectacled Cobra. 


YELLOW AND HOODED COBRAS 


A very fair idea of the reptile’s method of striking is shown in the picture. He had reared about 16 or 
-18 inches from which point he struck forward exactly as one would drop the hand and arm as it rests. 
on the point of the elbow. 
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AFRICAN PUFF ADDER 


Two color phases of the puff adder with accessories to better illustrate the huge size of these .deadly 
though rather sluggish reptiles. The indolence of these snakes makes them rather easy to photograph. 
They will bite the hand that feeds them if it comes close enough to reach without much effort. 


1 4-4 
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TEXAS DIAMOND RATTLESNAKE 


This is Crotalus atrox from the southwest, sandy desert country. 


anticipated. As sometimes happens in_ this 
work, an additional series of north African 
venomous serpents, consigned to Mr. Ellis S. 
Joseph, arrived unexpectedly. 


As a result of all these efforts we have been 
surprised to find that for the first time since 
the opening of the Reptile House more than 
twenty-five years ago, the poisonous serpents 
outnumber the non-venomous species | 
in the collection, and that with the 
exception of the collections in the 
fraternally associated Zoological 
Gardens in Philadelphia, we have 
brought together by far the most 
important and interesting series of 
poisonous. serpents ever exhibited 
collectively in the world. 


A brief review of the specimens 
in our Reptile House shows the fol- 
lowing species now on_ exhibition. 
Six species of North American rat- 
tlesnakes, these being the  south- 
eastern Diamond-back Rattlesnake, 
Texas Rattlesnake, eastern ‘Timber 
Rattlesnake, and the Blacktailed, 
Prairie and Red Rattlesnake,—these 
three being western species—also 
the large golden-green rattler of the 
tableland of Mexico and the vividly- 
patterned South American Rattle- 


snake. Other New World vipers in the collec- 
tion are the Mexican ‘Two-lined Moccasin, 
Cotton-mouth Moccasin, Copperhead Snake, 
Ter-de-lance and Palm viper, besides a series 
of rear-fanged tree snakes possessing mildly 
poisonous properties. 


The collection of Old World vipers, includes 
the Horned Viper or “Asp” of the Sahara and 


THE RHINOCEROS VIPER 


A bed of pansies of the most variegated color could not excel in 
variety or brilliance the wonderful pattern of this deadly viper. 
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THE DIAMOND RATTLESNAKE OF .MEXICO 


Apparently the color of snakes can be varied by the individual. 


This snake was a beautiful yellowish- 


green the first day that we photographed and within two days he had become quite dark, with scarcely a 


trace of the original color. 


the Hornless Viper of desert regions, the Car- 
pet Snake, and the three giant vipers of equa- 
torial and South Africa, namely, the Rhinoceros 


Viper, the Gaboon Viper and the Puff Adder. 


The collection of cobras is very complete, 
showing that these curious “hooded” serpents 


THE GABOON VIPER 


Searcely less striking in color combination is this related species of 


the Rhinoceros Viper. 
the nose that both species possess. 


A strange characteristic is the horns on 


Not so agressive as a Florida Diamond Rattlesnake. 


form quite a large group. The exhibits include 
a King Cobra, thirteen feet long, and three va- 
rieties of the Indian Cobra (the Spectacled, 
Masked and Brown phases), the Philippine 
Cobra, and five large African species,—the 
Egyptian, Black-necked, Yellow, Black or 
Spitting Cobra, and the rarely seen 
and apparently arboreal West Afri- 
can Cobra (Naja goldii). Closely 
allied to these are nineteen speci- 
mens of the quick and deadly Green 
Mamba, some of them more than 
eight feet long, and several species 
of large and savage rear-fanged 
snakes, with which Africa is plenti- 
fully supplied. 

In a large series like this there 
are inevitably certain species that 
rank high in interest from charac- 
teristic habits or unique development 
and these are worthy of special men- 
tion. Among the New World species 
we are exhibiting for the first time 
two of the giant yellow rattlesnakes 
from the tableland of Mexico. They 
are of much interest because of the 
development of the rattle. The 
species appears to possess the larg- 
est rattle in-proportion to its size of 
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AN. EXAMPLE OF PROTECTION 


Unless one was a very careful observer, the snake might be passed without being seen. 


any member of the rattlesnake genus. This does 
not mean in number of segments of the warning 
appendage. ‘The segments are nearly twice as 
broad as those of the big rattler of Florida and 
sound a very loud, harsh warning. The species 
may be described as brilliant golden-green, 
with faint “diamonds” dusted with a margin of 
chalky white, along the back. The Mexican 
Two-lined Moccasin, also for the first time in 
the collection, lives along the rivers of tropical 
Mexico and Central America. - It is as vividly 
marked as if painted by an impressionistic 
artist, and is extremely savage. 


Foremost among the poisonous snakes of the 
Old World is the Mamba. We have long sought 
to exhibit the species as the name of this 
dreaded snake is closely woven into tales of 
South African wilds. The Mamba is excessively 
slender—whip-like—and attains a length of 
nine feet. It is one of the most active snakes 
the writer ever has seen and has particularly 
dangerous fangs, which are needle-sharp and 
carried in the extreme forward portion of the 
upper jaw, directly under the nostrils, so that a 
mere nip will imbed them. For a cobra type 
the fangs are proportionately very large. Its 
bite is probably more deadly than that of a 
cobra. 


Concerning the Mamba’s habits, however, 
the writer believes that a great amount of 
exaggeration and imagination has been injected 
into the tales regarding this reptile’s aggres- 
siveness and its alleged inclination to pursue 


man. With nineteen vigorous specimens, all 
interested in feeding and apparently normal in 
their actions, we have had ample opportunity 
to observe the ways of this species; and from 
years of field work and the noting of wild ser- 
pents of various kinds, together with compari- 
sons of their habits in captivity, the writer is 
convinced that captive specimens exhibit suf- 
ficient characteristic habits to enable one to 
definitely gauge their temperament. I doubt 
if the Mamba is a particularly savage snake 
and generally inclined to pursue and attack. 


A SAND BED ; 
Here is a bed of sand that conceals a sand viper. It 
is a perfect example of protection. 
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ANOTHER EXAMPLE OF CLEVER CONCEALMENT 


In such a setting—if the snake did not move—its presence would not be noticed. 


Compared with the cobras, it appears to be quiet 
and rather inoffensive, preferring to lie motion- 
less in the branches of its arboreal retreat and 
thus escape detection—a very different attitude 
trom the decidedly graceful and aggressive 
fighting pose immediately assumed by the dis- 
turbed cobra. 


The Mamba appears in its habitat in great 
abundance. Among its numbers there may be 
individuals which, if disturbed at close range 
in narrow trails or cut off from retreat to a 


A SAND VIPER 


This is the sand viper before he concealed himself. 
These pictures are authentic, and illustrate a voluntary 
act of the viper. 


hiding place, that would attack. Its great 
length, extreme agility and speed would ren- 
der human escape difficult from a lunge of the 
slender head, but such cases probably are ex- 
ceptional. Such instances occur among our 
common blacksnakes or racers. Usually this 
fleet species dashes away at the approach of a 
human, but an occasional specimen will turn 
and actually come at the intruder. Possibly 
one in fifty specimens acts like this, yet the 
reputation of the species in popular lore points 
to the blacksnake as being a savage fighter and 
commonly attacking man. 


We had a lively time while uncrating that big 
shipment of African poisonous snakes, but our 
troubles were not with the nineteen mambas. A 
few of them shot past us with the speed of a 
thrown lariat, but they were frightened during 
the opening of the crates, and while they darted 
towards and past us there was no indication of 
attack. 


Our main troubles were with a remarkable 
species of long and slender black cobra which 
appears to be an arboreal type, namely Naja 
goldi. There were a half-dozen specimens, and 
each individual behaved exactly alike. ‘This is 
the boldest snake the writer has ever examined 
and it is fully as quick as the mamba. It comes 
right at you repeatedly, not in any mere hys- 
terical rush, but with the intention to bite. An 
instant before the rush, it slightly rears the 
anterior portion of the body, waves the head 
and neck laterally in a sinister dancing move- 
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TEXAS COPPERHEAD SNAKES 


The copperheads vary in color, those of the northern habitat being much darker. The copperhead is one 
of the more fearless of venomous reptiles, apparently knowing its deadly powers. 


A MEXICAN MOCCASIN 


Compared with the dull colored moccasin of the southern states, this vividly marked species is a striking 
contrast. And in the speed of his movements and the character of his temper he is even more startling. 
He struck wildly in every direction—like an angry wasp—mouth wide open and fangs erect. 
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ment, then glides or rushes straight forward, 
with open mouth. Suspecting something like 
this, we were armed with brooms to ward them 
off, and it was lucky that we took the precau- 
tion. The writer is inclined to believe that some 
of the fatalities in Africa attributed to the 
black phase of the mamba are caused by this 
slender and aggressive black cobra. It is, how- 
ever, a considerably smaller snake than the 
mamba, scientific records describing the species 
indicating an average length of slightly more 
than five feet. 


Other formidable members of the African 
shipment were large examples of the Black 
Spitting Cobra, Naja nigricollis, a spectacular, 
purplish-black species, its wide-spreading hood 
marked with livid red of a hue similar to the 
wing splashings on a tropical butterfly. The 
entire body scalation glows with a curious soft 
Instre like the surface of a new gun barrel. 
This black apparition, slowly rearing and 
spreading a “hood” as wide as a man’s hand, 
is the personification of deadliness. It is calm, 
bold and, deliberately facing the intruder, 
stares towards his face; then without warning 
the mouth is slightly opened, the head thrown 
back and two streams of poison are thrown a 
distance of twelve to fifteen feet. This appears 
to be deliberately aimed at the eyes. 

The African shipment also included the most 
spectacularly hideous vipers of the world. 
These are the Rhinoceros Viper and the Ga- 
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boon Viper. Barely a yard long, they are as 
thick of body as a six-foot rattlesnake, with 
enormously wide heads and fangs of such length 
that they stab their prey like tiny daggers. 
Despite its forbidding outlines and protruding 
nasal horns, the Rhinoceros Viper is beautifully 
and vividly marked with pale blue, yellow, 
crimson and olive laid on in bold patterns. The 
Gaboon Viper, which steadily hisses when dis- 
turbed, the body rising and falling like a bel- 
lows, is of dull mauve, with a series of bold 
markings like a row of hour glasses down the 


back. 


The heavy-bodied, slow-gliding vipers form a 
startling contrast to the flashing body move- 
ments of the agile cobras, but in one motion 
they excel in speed any feat performed by the 
slender-bodied serpents. That is in the stroke 
of their long-fanged head. Resting in an open 
coil, the neck is kept ready in a curve like half 
of ‘the letter S.°. They never ‘attack,’ but if an 
intruder approaches, the~ rhythmic hissing, 
loud enough to be heard a fair distance, at once 
begins. If the unwary victim fails to take 
heed and wander to a distance representing a 
bit under one-half the length of the serpent, 
there is a movement so quick that the human 
eye would see little more than a hint of colored 
haze. But in that instant the head has been 
launched forward, the poisonous fangs have 
deeply stabbed and the serpent has returned 
to the original position of defence. 


DR. EW. NELSON ON THE. PRONG- 
HORNED ANTELOPE. 


ULLETIN No. 1346, by Dr. Edward W. 
Nelson, Chief of the Biological Survey, has 
been issued, and is now in the hands of its 

friends. Take it all in all, it is one of the most 
satisfactory public documents on wild life pro- 
tection that has ever been issued by the Depart- 
ment of Agriculture; and this is saying much. 


For fully twenty years that indescribable 
mass called “the public’ has been worrying 
a-plenty over the unique and zoologically val- 
uable prong-horned antelope species, dreading 
and even expecting its complete extinguish- 
ment from the fauna of North America. Its 
physical frailty, its wretchedly poor appetite 
in captivity, and the ease with which it is 
snuffed out when wild, intensify the handicaps 
on its perpetual preservation. 


Dr. Nelson’s bulletin is an excellent piece 
of work. It displays thorough investigation, it 


is admirably supplied with details, figures and 
maps, and there is a satisfactory exhibit of 
conclusions. The display of facts invites the 
reader to do some thinking on his own account. 


We are pleasantly surprised by the aston- 
ishing number of antelope bands in existence 
today, and by the thoroughness with which 
they are scattered over the map of North 
America. Above all, we are pleased by census 
returns that show a grand total of 26,604 
antelope in the United States, 1,327 in Canada, 
and 2,305 in Mexico, totaling 30,325 for all 
America. 


But all is not gold that glitters in the pan. 
The friends of the antelope will be keenly 
interested in Dr. Nelson’s conclusions regard- 
ing the future of the species, even though they 
contain a depressing note. This is what he 
says: 

“Almost throughout its range the pronghorn 
is decreasing. Each succeeding year some of 
of the smaller herds marked on the accom- 
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W olves. in’ Penns ylvania.—Recent reports of 
timber wolyes.ino.Rennsylvania attacking persons 
have browghtasome light on the matter from R. 
N. Davis, diféétor of the Everhart Museum, 
who discusses the situation at length in “The 

Scranton fiep ublican.” 
“ible SANS,» ‘that the animals classed as timber 
wolves. were J in reality only coyotes, which are 
smaller, animals, weighing probably but half as 
ag oo big gray timber hunters. The wolf 
wh, - v d a girl at Pleasant Mount would 
Nahe victim to the twelve-year- 
mee fit had been a hundred-pounder. And. 

e wolf shot later at Clark’s Summit and dis- 


corps area headquarters, in the insular posses- 
sions and in Panama. 


It takes from ten days to two weeks, officers 
say, to train a pigeon to return to its loft and 
get its bearings. Pigeons do not fly well at 
night and as a rule are not outstanding in intel- 
ligence. Difficulty has been experienced with 
pigeon fanciers in the army, who wish to make 
pigeons a major method of communication. Only 
one bird in ten is considered capable of flying 
500 miles in one day. 

In the Canal Zone hawks constantly menace 
pigeons while in flight. To overcome this a 
whistle is fastened to the tail of a bird, and 
as it flies the rush of air causes the whistle to 
sound and ee away birds of prey. 

Tree-Planting on Birds —The few persons 
who have paid attention to the planting of trees 
and shrubs to furnish fruit and seed food for 
wild song-birds, and other birds as well, are 
well aware of the fact that the Russian mul- 
berry tree is one of the finest of all trees to 
plant for the production of fruit for wild birds. 
The trees mature rapidly, and the fruit con- 
tinues to ripen throughout a period of from 
three to four months. In addition to the long 
sustained supply, the fruit of the Russian mul- 
berry is highly prized by the fruit-eating birds. 

Park Commissioner Albert C. Benninger, of 
the Borough of Queens, has recently placed an 
order for 10,000 Russian mulberry trees for 
planting in Forest Park, Richmond Hill. This 
is the first step toward establishing Forest 
Park as a bird sanctuary and feeding-place, and 
the good example thus set is worthy of univer- 
sal imitation. 
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THE-BALL PYTHON 


Here is a snake that can convert his entire length into a form in which there are no waste spaces. He 
is four feet and three inches in length and seven inches in girth and easily fits into a hat of normal size. 
If there are any members of the Society with a longing for reptile pets we can cordially recommend the 


Ball Python. 


content to be 


inconspicuous. He can be _ tossed 


He is shy and timid and given the chance will retire into the smallest space and be perfectly 
about from hand to hand and remain tightly and 


compactly coiled. 


Wrens in a mail box—A pair of house wrens 
are affording considerable entertainment for 
the inhabitants of Alpine, N. J. They have 
taken possession of a mail box belonging to 
Mrs. R. B.:Low and refuse to be ousted. The 
letter box is at one of the busiest corners in 
Alpine. Many persons pass by it and mail is 
placed in it twice a day. But the birds will not 
abandon it. ; 


Fortunately the box is large enough for both 
the mail and its tenants. The birds scold loudly 
at the approach of the postman but do not leave 
the nest. If one of the birds is in the nest when 
the mail is put in it remains there quietly until 
the package is removed and its mate can re- 
lieve it. If both the birds are away when the 
mail obstructs the passage they sit near by and 
scold until the passage is cleared. 
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from 10:00 A.M. until one-half hour before sunset. All 
holidays are free days. 
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THE WHALE AND ITS ENEMY 
By C. H. TownsEenp | 


HE only deadly enemy of the whale is the | 


large and wholly carnivorous member of 

the porpoise family known as the Killer 
(Orca gladiator), which hunts in packs like the 
wolf and is enormously destructive to whales 
and seals. 


The frontispiece in this number of the Bul- 
letin has been given the place of honor among 
this month’s pictures because it is with one ex- 
ception the only illustration known to us of a 
sea tragedy well understood by whalemen but 
almost invariably misinterpreted by other sea 
farers except when such happen to be naturalists 
having sound knowledge of the ways of killers, 
swordfish and thresher sharks. 


While not bearing the indisputable evidence 
of a photograph, it is a rarely fine pictorial ex- 
hibition of what has been minutely described to 
us personally by men who had witnessed the 
terrific onslaught of the killers and were evi- 
dently shocked by the spectacle. The whaler’s 
own methods of killing by lance and bomb are 
merciful in comparison. 


These veteran hunters of the whale were de- 
ceived by no fables of swordfish and thresher 
shark as destroyers of the ponderous but peace- 
ful whale. It is true that swordfish have struck 
ships and perhaps whales also, in their eager 
rushes at schools of oceanic fishes sheltering in 
fear under such large objects, but the thresher 
shark is blameless. Its long tail fin is destruc- 
tive only among schools of small fishes, while 
the sword of the former is to be avoided only 
during its frenzied rushes to shake off the har- 
pooner’s spear and line. 

The following account of an attack upon a 
whale by killers, is from an article by Dr. 
David Starr Jordan in Natural History for 
July, 1925: 

“T once saw an attack by killers on a whale 


off the coast of Lower California. The great 
animal sprang into the air for almost the length 
of the body, with one or more killers clinging 
to its sides, writhing and twisting in its efforts. 
to detach these marine bulldogs. <A_ skilled 
photographer, Mr. W. W. Richards, had the 
fortune to see, off Santa Cruz in California, a 
fracas of the kind. He made of it a picture, 
probably absolutely unique, which I have re- 
produced in ‘The Days of a Man.’ Around the > 
suffering whale, attracted by the blood, are 
multitudes of greedy shearwaters (Puffinus) 
known as ‘whale birds,’ clamorous for their 
share of the spoils.” 


The full page picture is from the Illustrirte 
Zeitung of August 15, 1925, after a drawing by 
Charles Pears, a member of the expedition which 
recently returned from a four years cruise in 
Antarctic waters in the ship of the late Polar 
explorer Scott. 


It shows a finback whale attacked by a school 
of killers, raising itself in agony high out of 
the water. Its attackers have torn yard-long 
strips from its skin, ripped the flesh from its 
lips, pushed into its mouth and torn out its 
tongue. 

The smaller picture is from “The Days of a 
Man” by Dr. Jordan and is from the photo- 
graph by Mr. Richards to which he refers. 
Being a single snap-shot at a rather long range, 
the details of the attack on the whale are not 
shown as graphically as in Mr. Pears’ drawing. 

The method of attack by the killers is well 
described by Roy Chapman Andrews in “Whale 
Hunting with Gun and Camera.” 


The killer reaches a length of about twenty 
feet, 

According to. Captain Scammon, whaler and 
author of The American Whale Fishery, “Three 


or four of these voracious animals do not hesi- 
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tate to grapple with the largest baleen whales.”’ 
Quoting Captain Holboll on “Killers in Green- 
land Waters,’ Scammon continues: “A school 
of belugas (white whales) had been pursued by 
these blood-thirsty animals into a bay in the 
neighborhood of Godhaven and were literally 
torn to pieces by them.” 


Eschricht in “The Northern Species of Orca,” 
states that it had been known to swallow four 
porpoises in succession and that thirteen of 
these animals together with fourteen seals had 
been found in the maw of one of these greedy 
creatures, which measured only sixteen feet in 
length. 
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THE ANCIENT AMPHIOXUS 
By Ipa M. Me.urn 


HOSE of our readers who are fresh from 

college work in biology will probably not 

proceed beyond the heading of this article. 
One becomes so recklessly weary of studying 
amphioxus day after day--in biology, in zo- 
ology, in embryology—that we hear of students 
who, in desperation, have vilified the animal by 
prefixing a D to its name! 


The simple, inoffensive amphioxus preserved 
in formalin is such splendid material for all of 
these studies! And it has such a unique place 
in the world of life, for, despite its diminutive 
size, it occupies a class all by itself; and it is 
the lowest of all the vertebrates! Lower even 
than a fish is amphioxus, whose other names 
are lancelet and “the headless fish.” A strange 
little creature, at the most three inches in length, 
that spends its entire life buried by day in the 
sand with only its head-end and mouth pro- 
truding, and swimming actively about by night. 


The expression “head-end” is used advisedly. 


KILLERS ATTACKING A WHALE 
From a photograph by Richards published in “The Days of Man.”’ 
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By that we mean the end 
where the mouth is. The 
lancelets have no definite 
head, their name of amphi- 
oxus meaning “sharp at both 
ends’’; and you could scarce- 
ly tell which is the head-end 
or the tail-end were it not 
for those little whisker-like 
appendages called ‘cirri’ 
that surround the mouth 
and help to convey the food 
to the gullet. 


It was in 1778—147 years 
ago—that the old German 
naturalist and traveler, Pal- 
las, discovered the lancelet 
and classified it as a mol- 
luse. Not until 53 years later was the animal 
again particularly noticed. Then, in 1831, Jon- 
athan Couch captured a specimen which he and 
everybody after him for a long number of years 
believed to be a fish and which was later de- 
scribed by Yarrell. Couch also refers to it in 
his four-volume “History of the Fishes of the 
British Islands,” published in 1858. 


You will not find amphioxus in any modern 
book on fishes. We divide the animals having 
a spinal cord into two orders—the Craniata and 
the Acraniata: those having heads and the head- 
less. And under Acraniata—the headless ones 
-——we find our little friends amphioxus, for whom 
this order was especially created. 

Amphioxus is without head or brain, eyes, 
ears, jaws or teeth, scales, heart, spleen, red 
blood, limbs, or true fins or kidneys; and though 
just referred to as having a spinal cord, it has 
no bones and consequently no vertebrae. The 
elastic rod running from head-end to tail-end, 
called in biology the “notochord,” is regarded 
evolutionally as the forerunner of a backbone. 
Amphioxus has a hidden optic nerve which 
renders it sensitive to light, and it has other 
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THE ANCIENT AMPHIOXUS 


Dohrn of the Naples Aquarium likens it to a split 
sardine. 
From a sketch by Ida M. Mellen. 


Dir. 


nerves and sense organs and muscles and tis- 
sues; also digestive and respiratory and excre- 
tory organs. Its colorless blood seems to serve 
as well as though it were red, and its nephridia 
answer its simple purposes quite as well as kid- 


ZOOLOGICAL SOCIETY BULLETIN 


neys; and altogether it appears to enjoy its 
little life spent buried vertically in the sand or 
swimming around by short spurts. Action soon 
tires it, and it comes to rest, falling on its side 
when not in motion. Some say it burrows only 
with the head, others that it can burrow with 
either head or tail-end; and all observers agree 
that it burrows with wonderful rapidity. It is 
said to swim with the mouth uppermost. 


Lancelets never have been exhibited at the 
New York Aquaruim, but are on the list of 
rarities that we shall probably show if our 
dream of a pigmy fish exhibit should ever come 
true. 


The accompanying drawing is made from a 
specimen one and seven-eighths inches long, 
taken in the Mediterranean. Lancelets are 
found also in the Bay of Naples, the East Indies, 
the coasts of South America, India and New 
Zealand, in Chinese, Australian and Malayan 
waters, and from southern England north to 
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Norway; and three of the sixteen known species 
are North American—the West Indian Lancelet 
of Florida and the Carolina coast, the Cali- 
fornia Lancelet, and the European Lancelet 


found in Chesapeake Bay. 


The eggs of these diminutive animals are laid 
and then fertilized, the same as most fish eggs, 
and hatch in the astonishingly short period of 
eight hours. 


Only the Chinese have made the “headless 
fish” the basis of an industry. In a narrow 
strait between the Mainland and Amoy Island, 
200 boats ply between August and April, dredg- 
ing 300 tons of amphioxi a day or six and a 
half millions of the little creatures, the total 
catch being reckoned at no less than one bil- 
lion a season. . 

We can show you what the “headless fish”’ 
looks like, but we are unable to tell you what 
it tastes like. 


THE TRUNKFISH 


From a pen-drawing made by W. S. Bronson of a specimen five-eighths of an inch long. 


THE TRUNKFISH 
Local Occurrence of Young Specimens 


By C. M. Breper, Jr. 
HE trunkfish, Lactophrys trigonus (Lin- 


naeus), an inhabitant of tropical seas, is 

known to us locally only as a summer 
straggler. In its native haunts it attains a 
length of about one foot but those which reach 
our shores are generally much smaller, the 
majority being tiny specimens of not over three- 
quarters of an inch. At this size they do not 
resemble the adults very closely and as-an ex- 
amination of the literature failed to reveal a 
good figure of any trunkfish of this size we in- 
duced Mr. W. S. Bronson to prepare the side 
and front views here shown. That he has suc- 
ceeded admirably in not only excellently de- 


lineating the form but also in catching its spirit 
will be evident to those that are familiar with 
this grotesque fish in its immature state. 


As the young fish are almost spheroidal in 
outline, their gyrations as induced by their all 
but invisible fins are erratic and decidedly un- 
fish-like as their encasement in a rigid test pre- 
cludes any movement of the body at all, thus 
placing every locomotor effort on the appen- 
dages. 

On attaining a larger size they become more 
angulated, the tail grows proportionally larger, 
and they loose the rounded appearance char- 
acteristic of their youth. Our young specimens 
confined with the seahorses are generally passed 
unnoticed by the less observing visitors, usually 
being mistaken for some foreign object being 
drifted about the tank by a vagrant current. 
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THE LINCOLN PARK AQUARIUM: CHICAGO 


Designed for fresh water fishes. 


OTHER AQUARIUMS 
Aquarium, Lisbon, Portugal.—The Vasco da 


Gama Aquarium at Lisbon was opened in 1898 
on the occasion of the celebration of the Fourth 
Centenary of the voyage of Vasco da Gama to 
India and is owned and controlled by the Portu- 
guese government. The building contains also 
the Marine Biological Station of the Fishery 
Bureau, for research in the field of marine bi- 
ology and oceanography connected with the fish- 
eries. 


According to a letter re- 
ceived recently from Dr. A. 
Ramalho, the director, the 
Aquarium has fifty-six tanks 
and one pool for sea water 
and forty tanks and seven 
pools for fresh water. The 
exhibits at present are fifty 
species of fishes, twenty of 
invertebrates, ten of am- 
phibians and three of rep- 
tiles (turtles). 

The building is open 
daily to the public. While 
a small admission fee is 
charged to visitors, it is free 
to school classes accompa- 
nied by teachers. 


The attendance in 1924 
was 46,874. The regular 


From a photograph bv F. 


M. Woodruff. 


employes of the Aquarium number fourteen per- 
sons and the annual cost of maintenance is 
about $6,300. The building is being enlarged 
for the purpose of adding a fisheries museum. 


—C. H. T. 


Chicago Aquarium.—The only city in the 
werld that now boasts two aquariums is Rio de 
Janeiro, but Chicago promises to make a similar 
boast within the next few years. | | 

The present aquarium was opened in May, 


THE AQUARIUM, LISBON, PORTUGAL 


The Vasco da Gama Aquarium and Marine Biological Station. 
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THE. “LINCOLN: PARK: AQUARIUM: CHICAGO 


Basement view of the fresh-water aquaria for tropical toy fishes. 


1923, the building being 75 x 100 feet, and 
cost $250,000 to build. It maintains only fresh 
water exhibits, showing 78 varieties of fishes, 
besides many reptiles, amphibians and inverte- 
brates. There are 106 exhibition tanks in all, 
including 58 balanced aquaria, and its exhibits 
of fishes of minute size are wonderfully at- 
tractive. 

It is rumored that the proposed second aqua- 
rium for Chicago will cost $2,000,000, and be 
over 300 feet long. We understand that it will 


THE AQUARIUM, LEIPZIG, GERMANY 
Aquariums are usually connected with zoos in Germany and are greatly appreciated. of: the Scripps Institution 


exhibit both fresh and 
PoE ME. 


salt water animals— 


—_—____—~<er- 


Leipzig Aquarium.—The aquarium in Enu- 
rope is generally a feature of a zoological gar- 
den, and that of Leipzig is no exception to this 
rule. Three hundred fifty thousand persons 
visit the Leipzig Zoo and Aquarium each year, 
one mark purchasing admission to both. 


A fresh water fish-hatching exhibit occupies 
two rooms of the Aquarium building, besides 
which fishes, mammals, rep- 
tiles, amphibians and inver- 
tebrates are shown in sixty- 
seven aquaria, the water be- 
ing heated or refrigerated 
as. need. be, Thirty-three 
tanks are: devoted to ter- 
raria, such exhibits meeting 
with great appreciation in 
Germany and other Euro- 
pean countries, where. 4 
deep interest exists in little 


animals that can be kept in 
the home.—I. M. M. 


—~+o- 


Scripps Institution Aqua- 
rium.—It was not until after 
the publication of our An- 
nual Report for 1924 that 
we learned of the aquarium 
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for Biological Research at La Jolla, California, 
which is large enough to have been included in 
the “Table of Information Regarding the 
Aquariums of the World. It exhibits more 
fishes than the Boston, Honolulu or New Or- 
leans aquariums. 


Dr. T. Wayland Vaughan, the Director, has 
filled out a questionnaire in order that particu- 
lar data concerning this aquarium may be in- 
cluded in the next printing of the “Table.” 
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This aquarium at La Jolla (pronounced La 
Hoya) has 19 exhibition tanks with a capacity 
of from 60 to 261 gallons each, and, except one 
tank, is devoted exclusively to salt water, ex- 
hibiting at the last census 1,300 fishes and 50 
invertebrates. It was opened in 1916 by the 
University of California, and is open free every 
day in the year, but its visitors number only 
about 8,000 persons annually. 


California is the only state in the Union hav- 
ing two aquariums.—/. M. M. 


MARINE TURTLE ASLEEP ON THE BEACH 
From a photograph published in the National Geographic Magazine by Dr. Alexander Wetmore of the 


Smithsonian National Institution. 


MARINE TURTLES SLEEP ON 
HAWAIIAN SANDS 


Two Long-standing Errors Corrected 
By Iva M. Me tien 
UR old aquarist, Mr. Washington I. De 


Nyse, who never forgot an interesting 

incident, told me that once Ella Wheeler 
Wilcox visited the Aquarium and threatened to 
have everybody there arrested because no pro- 
vision was made to permit of sea turtles leaving 
the water. 


Her “ignorance” was indulgently smiled upon 
and she was enlightened with the information 
that marine turtles never leave the water except 
the female when she deposits her eggs by night 
in tropical sands. Subsequently a label was 
hung over the turtle pool reading: 


“Sea Turtles never leave the water except 


Reproduced by permission. 


when the female deposits eggs. This pool was 
formerly fitted with a sloping platform but it 
was never used by the turtles, some of which 
have lived here eighteen years.” 

Accommodations for leaving the water had 
never been taken advantage of and were finally 
removed. Director Townsend has visited not 
less than fifty islands in the tropics and has 
participated in the capture of female turtles at 
night while they were engaged in digging holes 
for their eggs; and he never saw a marine turtle 
leave the water except for females during the 
breeding season. 

Moreover, when questions regarding the 
proper transportation of sea turtles to northern 
markets from Florida arose in court, testimony 
was given to. the effect that marine turtles al- 
ways died when transported on their plastrons 
and it seemed therefore unquestionable that the 
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weight of the heavy carapace upon the lungs 
was fatal, and transporting them in that posi- 
tion constituted cruelty to animals. When 
turned upside down the turtles always survived 
the journey. 

Now comes Dr. Alexander Wetmore, As- 
sistant Secretary of the Smithsonian Institution 
in Washington, with an Hawaiian Islands ar- 
ticle in the July 1925 National Geographic 
Magazine, in which he presents a photograph 
of “A Green Turtle Asleep on a Sandy Beach: 
Lisiansky Island,’ with the further notation: 
‘These grotesque creatures browse in submarine 
fields of alge until hunger is satisfied, and then 
crawl heavily out to sprawl in the sand, safe 
from enemies in the sea. On one occasion, the 
author, while walking 300 yards along the beach 
on Lisiansky Island, counted 80 of these crea- 
tures from fifteen inches to four feet in length. 
Others, feeding a few yards offshore, were 
hidden by ripples on the water and so escaped 
the casual census. ‘Their only enemies seem to 


be sharks.” 


The supremely comfortable attitude of the 
animal depicted in the photograph belies the 
thought that the weight of the carapace presses 
painfully (to say nothing of fatally) upon the 
lungs, although of course it must be remembered 
that in hauling out on land they probably spend 
only a few hours or half a day, which is differ- 
ent from spending three or more days in that 
position on shipboard. 


The point is, however, that the turtle is taking 
a nap, and not laying eggs! 


Naturally we wrote to Dr. Wetmore for more . 


details, and asked him if the turtles were per- 
haps females awaiting the fall of night to lay 
their eggs. His reply is conclusive: 


“Dear Miss Mellen:—In reply to your letter 
of August 25, I may say that in the Hawaiian 
Islands at least it is the usual practice for 
marine turtles to. crawl out on beaches to rest. 
The picture: to which you refer was taken on 
Lisianski Island where these turtles were very 
common and where I frequently saw from 25 
to 50 or more on the beaches at one time. These 
included males and females, from animals 18” 
long to those that were fully grown. Though 
some of the females that we killed contained 
eggs ready to be laid, there was no question that 
these creatures came out regularly, apparently 
for the sole purpose of sleeping in the sun. 


“This practice was not confined to islands 
with sandy beaches alone, since I found a few 
turtles pursuing the same course on Necker 
Island, where they simply hauled out on shelving 
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rock ledges where there was no covering of 
sand. : 

“Whether your captive turtles would. haul 
out in a similar manner is, of course, something 
that can be proved only by experiment. I fail 
to see where such action can harm them in any 
way since during my work in 1923, to which I 
have alluded, I found these animals on the 
beaches on practically all of the islands visited, 
and found: them there “daily... ‘They “were “so 
common in fact that we captured them fre- 
quently for food. Very truly yours, 

A. WreTMorRE.” 


And so. it is that in zoology we need to stand 
ready at all times to renounce our most con- 
firmed beliefs for opposite ones! 

In another letter, Dr. Wetmore says, ‘“Ma- 
rine turtles asleep on beaches were so much a 
part of daily life and observation in the islands 
of the Pacific, that I never questioned but that 
it was the usual habit for these creatures the 
world over.’ 

In answer to a question as to whether the 
turtles ever haul out on inhabited islands, or 
only upon those that are uninhabited, Dr. Wet- 
more says: 

“Turtles do not crawl out regularly on the 
sands of inhabited islands, since they are sub- 
ject to so much persecution that any indiscreet 
enough to commit such an act would end up 
on someone’s table in short order. On the desert 
islands we found that in spite of their apparent 
stolidity they were somewhat disturbed by the 
presence of men, as after our party had pa- 
trolled the beaches for a few days turtles usually 
forsook the immediate vicinity of our camps and 
resorted to more remote sections where our peo- 
ple were less in evidence. This was done in 
spite of the fact that only occasionally did we 
molest them. Their avoidance of inhabited 
islands is thus merely a matter of experience 
and caution.” 

But the question still remains, Why do ma- 
rine turtles rest comfortably on their plastrons 
on sand and rock and die when left in that 
position on board ship? Dr. Wetmore suggests 
the possibility that the deck’s vibration upon 
their plastrons affects them adversely. 


The Alaska whale fishery did a tremendous 
business this summer. More than 500 whales 
were harpooned, the largest 86 feet long and 
weighing close to 100 tons. 

Many thousands of barrels of oil were mar- 
keted to eastern manufacturers for use in soap, 
leather and steel factories, and an enormous 
quantity of fertilizer was processed. 
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“PEACE” IN THE AQUARIUM 
JEAN SEIVwRIGHT, The Sun (N. Y.) 


The Aquarium is an ideal retreat for those 
whose nerves are on edge. Once its threshold is 
crossed you leave behind all the throbbing noises 
of the city and the glaring light of vivid sun- 
light. Frequenters of the waterfront have long 
known its lure. School children and visitors 
who are doing the sights have also felt its 
thrall, but comparatively few of those who spend 
their hours in the towering buildings that make 
the skyline of New York realize what a solace 
it holds for nerves that are unstrung. 


Such peace there is in the Aquarium—despite 
the fact that as a rule there are over 5,000 living 
animals beneath its roof—that the silence grips 
you as you enter, and you tread softly as you 
would in some venerable cathedral. Voices are 
hushed as you start your journey about the 
building and get acquainted with the fishes. 
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There is a calmness about these silent creatures 
that is soon reflected in your own mental state 
as you watch them swim at ease in their tanks 
or rest with unblinking eyes among the sands 
or rocks that so cunningly simulate their native 
habitat. 


As the quietness of the Aquarium and _ the 
beauty of its inhabitants enthrall you, you re- 
alize that once more you are at peace. 


Your first casual visit to the Aquarium will 
doubtless be followed by others when you dis- 
cover its restfulness, and it is almost certain you 
will the moment you enter. Perhaps, too, you 
may find a new interest in your life, for lack of 
which your soul has held a singular restlessness. 


While the silence is particularly soothing to 
those with nerves aquiver, the influence of 
beauty is also far reaching. Of course, the man 
or woman whose acquaintance with fish has 
been exclusively with those sad, dull eyed 
creatures that rest on the tiled counters of a fish 
market, may smile at the suggestion of beauti- 
ful fish. But beauty exists, especially among 
the fish from Southern waters. Inspiration for 
a ravishing gown or a wonderful scheme of dec- 
oration may be gleaned from watching some of 
the specimens. Silver and blue, with touches of 
lemon or rose, that gleam like the flushing dawn, 
indicate the colors that may be found in those 


tropical fish. Among the goldfish are certain 


varieties whose gorgeous tails flutter in the 
water like bridal draperies. 
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WORK ON THE AQUARIUM BUILDING 


There is now hope for an early completion 
of the long-delayed construction work at the 
Aquarium. Plastering, plumbing and electric 
wiring all being in progress, the new third story 
may be available for occupation sometime in 
January. The exterior walls of the building 
will not be treated with the proposed uniform, 
gray finish until spring. 

The exhibits of the Aquarium have been kept 
up to the standard set by the space available 
and are as extensive and varied as at any time 
in the history of the institution. The exhibits 
are to be further increased. Upon the comple- 


tion of the work contracted for by the City, 


the Zoological Society will commence the con- 
struction of additional tanks that will provide 
much more exhibition space than is now 
available. 

The attendance has been as large as usual 


and will probably not fall below the average of 
two millions. —C. H. T. 
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CREATING A PUBLIC AQUARIUM 
By C. H. Townsenp 


URING the writer’s long connection with 
the New York Aquarium, many cities in 
the United States have made inquiry re- 

specting the cost of maintaining a public 
aquarium and the proper procedure in estab- 
lishing one. Similar letters have also been re- 
ceived from countries as far away as India and 


New Zealand. 


Only a few of these cities have as yet carried 
such a project to completion. The communica- 
tions, coming from local chambers of commerce 
or commissioners of parks, were at first an- 
swered at considerable length but the informa- 
tion desired was not such as could be satisfac- 
torily imparted by letters however lengthy and 
involved frequently the making of drawings 
and measurements. 


It became necessary to advise applicants seek- 
ing such information to send an engineer to 
New York to study aquarium methods and 
equipment. Some of the cities that established 
them sent architects, having in mind chiefly 
an attractive building, without considering in 
the least, what the region in question afforded in 
the way of exhibits, how extensive such exhibits 
were to be, or realizing that an aquarium having 
fresh-water and marine collections, requires a 
complicated mechanical equipment. Some of the 
aquariums that were eventually founded still 
depend for their marine exhibits, on annual ex- 
changes with the New York Aquarium. The 
large size of this institution created many years 
ago and constructed within the walls of an old 
fort, did not make it a very practicable model 
for an aquarium of smaller size, while much of 
its equipment had not until recently been mod- 
ernized. 


The considerations which follow are pre- 
sented for the benefit of city officials and or- 
ganizations still making inquiry respecting 
aquariums. ‘The first points to be determined 
are those connected with the living exhibits, 
whether they are to consist of fresh-water or 
marine life or both and how many kinds are 
available within reasonable collecting and ship- 
ping limits. The transportation of fishes in- 
cludes that of heavy tanks of water. All ex- 
isting aquariums are still dependent upon their 
own efforts in collecting and transporting the 
aquatic forms which they display, as there are 
no. sources from which such may be purchased. 
Many inland localities afford but limited variety 
in fresh-water exhibits, while the gathering and 
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transporting of marine life by rail involves con- 
siderable expense and some losses in transit. 


Moreover the keeping of marine life is de- 
pendent upon the storage of sea water, its con- 
stant circulation and filtration, as well as heat- 
ing in winter if derived from tropical waters. 
The keeping of fresh-water forms is compara- 
tively simple and inexpensive as compared with 
those requiring sea water. 


Let us consider briefly the list of the more 
conspicuous fresh-water fishes available for a 
large aquarium situated, for instance, on the 
Great Lakes. Among those for which large 
tanks would be desirable are muskellunge, pike, 
pickerel, pike-perch, lake, rainbow, brook and 
other trouts, Atlantic salmon, lake sturgeon, 
fresh-water drum, long- and short-nosed gars, 
burbot, bowfin, and two species of black basses. 
Certain large fishes of the Mississippi are also 
obtainable, such as shovelnosed sturgeon, giant 
gar and catfish. 7 


These are about all that can be considered 
large, numbering perhaps little more than 
twenty all told. AJl others such as the various 
species of whitefishes, basses, sunfishes, chubs, 
suckers and so on down the list, are of course 
available, but are less striking in the opinion of 
visitors, and must constitute the exhibits of the 
smaller tanks. The Pacific Coast region lies 
too far away for practicable collecting purposes 
and the larger fresh-water fishes available there 
would be limited chiefly to the trouts. 


Unless the inland aquarium is to display a 
great variety of small things, it would be un- 
wise to construct more fresh-water tanks than 
could be filled. It would also be unwise to 
construct as many sea-water tanks as would be 
required for the numerous kinds of sea fishes 
by an aquarium located on the Atlantic coast. 
While small aquatic forms of life are attractive 
to persons interested in natural history, ex- 
perience indicates that the average aquarium 
visitor likes to see the big and striking things, 
paying little attention to the labels describing 
those of small size. 


An exhibit of fresh-water fishes however 
varied, is one of rather monotonous coloration. 
The brilliantly colored fishes from Florida and 
Bermuda undoubtedly lead in attractiveness 
with visitors to the New York Aquarium, while 
northern sea fishes constitute a close second. 
An inland aquarium would necessarily find its 
marine and tropical exhibits more difficult to 
maintain than one located on the Atlantic 
Coast, where transportation by steamer, in tanks 
constantly supplied with flowing sea water, 
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makes shipment safe and inexpensive as com- 
pared with shipment by rail. 


Fishes still constitute the bulk of the exhibits 
in all aquariums, the number of aquatic rep- 
tiles, batrachians, mammals and invertebrates 
being usually rather limited, although they are 
entitled to the same consideration. . Water 
plants and insects have hitherto been disre- 
garded. The name aquarium permits of a very 
broad interpretation and the ideal aquarium has 
not yet appeared in any country. 


The inland aquarium builder should there- 
fore consider very fully the character and avail- 
ability of the exhibits proposed, before construct- 
ing tanks and pools of such number and size 
as would be difficult and expensive to stock and 
maintain. | 
_ The next points for consideration are those 
connected with the equipment necessary for the 
safe keeping of the aquatic forms brought to- 
gether with so much difficulty and so quickly 
lost when the conditions of captivity are un- 
favorable. The possession of a large and beau- 
tiful building designed by an ambitious archi- 
tect, does not imply by any means, that the con- 
ditions necessary to successful operation have 
been considered and provided. Judging from 
some of the sketches submitted, the proposed 
aquarium building would serve equally well for 
a library or a hospital. It is therefore highly 
desirable that the equipment of the aquarium 
be studied by an engineer or an experienced 
aquarist, after which the architect may be 
called upon to provide suitable housing, and this 


is possible with a very simple but well-lighted. 


building. 

The character of the exhibits and the num- 
ber of tanks and pools required having been 
determined, the problem of water supply and 
its circulation should be undertaken by a com- 
petent person. This can best be done by a 
careful study of methods employed in other 
aquariums, lest important matters be over- 
looked and expensive alterations later be made 
necessary. Fresh water may be taken from city 
supplies except in cases where such are treated 
with chlorine or otherwise made unfavorable to 


fish life. 


Sea water must be stored in reservoirs in 
sufficient quantity to fill both reservoirs and 
exhibition tanks. Its purity must be safe- 
guarded at all times by proper filtration and 
aeration. The mechanical equipment necessary 
to the operation of a public aquarium includes 
pumps for the circulation of sea water, filters 
capable of cleansing the entire overflow of the 
exhibition tanks on its way back to the reser- 
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voir, elevated distributing tanks above the level 
of the exhibition tanks, heaters for winter use 
in the water system carrying all tropical collec- 
tions and a refrigerating plant for the cooling 
of fresh water carrying northern fishes in sum- 
mer. Sea water pumps and piping must be of 
non-rusting material lest the water supply be- 
come impregnated by iron rust. 


If marine collections are not to be included, 
the matter of equipment becomes at once a 
simple one, as pumps, salt-water filters, dis- 
tributing tanks, heaters and reservoirs are all 
omitted and the number of employes thus re- 
duced by more than half. 


It is not necessary here to consider such 
auxiliary equipment as medium-sized metal ship- 
ping tanks for use by rail or by motor truck, 
or the extra large wooden tanks necessary for 
shipments by steamer. 7 

The lighting of the building by skylights over 
the exhibition tanks is a matter of decided im- 
portance. Water is not easily lighted and such 
skylights are seldom made large enough for 
satisfactory views of the living occupants of the 
tanks. ‘Too much light on bright days can be 
restricted by shades, while on dark days light 
cannot be too abundant. Artificial light is a 
most unsatisfactory substitute. The line of sky- 
lights above the exhibition tanks should be al- 
most continuous and should be twice as wide 
as the tanks to light them properly. 

While all of the points considered above are 
of prime importance, there are other matters 
of secondary importance that should not be 
overlooked. The mere setting of the heavy 
plate glass fronts of exhibition tanks by inex- 
perienced persons has resulted in much unnec- 
essary breakage in all aquariums known to us. 
Water pressure will promptly crack heavy glass 
that is not evenly supported on every part of its 
margin. 

Persons contemplating the construction of an 
aquarium are therefore urged to undertake the 
initial expense of a careful study of some pub- 
lic aquarium known to be in successful opera- 
tion and thus avoid mistakes that will result in 
greater expenses for necessary alterations. The 
New York Aquarium which maintains perhaps 
larger collections than any institution of its 
kind, has had its full share of expensive altera- 
tions during the past twenty-three years, an 
experience which a new aquarium should be 
spared. During this period we have been called 
upon to write scores of letters on this subject. 
The present article will be reprinted as a cir- 
cular to be used hereafter as a formal reply to 
all inquirers on the subject of aquarium con- 


ZOOLOGICAL SOCIETY BULLETIN 


Growth of Young Bluefish 


FOMATONUS SALTATFIX (LINNAEUS) 
SANDY HOOK BAY, NEW JERSEY 
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Large circles around numbers indicate modes of groups measured; latter indicate quality of examples. 
Heavy lines connecting modes indicate plotted growth for various years shown by figures at ends. 
Those below the main group are apparently from some point further 
Those above are a mixture of similar groups spawned further south or earlier, and fish of preced- 
Single example, October 17, 1921, indicates a second mode that appeared in the curve on that date, due to mixture of two schools. 
20 per cent to the lengths indicated will give approximate total length of fish. 


lines indicate extreme variations. 


dotted lines are suggested growths of groups of fishes in the bay in Fall. 


north or of later spawning outside the bay. 
ing year. 
It may connect as suggested by lower dotted line. 


struction. It is scarcely necessary to add that 
representatives sent to the New York Aquarium 
will be afforded every facility for studying the 
aquarium methods- employed here. 
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GROWTH OF YOUNG BLUEFISH 
From Observations Made in Local Waters 


By C. M. Breper, Jr. 
HE growth of young bluefish (Pomatomus 


saltatriz) in local waters is exceedingly 

rapid. Those found in Sandy Hook Bay 
for the last five summers, on an average, con- 
siderably more than doubled their length between 
the end of June and the first of October, that 
is in about three months. This data is based 
on the actual measurement of 1,034 examples 
taken in that bay between 1921 and 1925 in- 
clusive. The extreme variations and the modes 
are indicated on the accompanying chart. The 
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limits of variation are close in the early part 
of the season and point to a spawning season 
in late May or early June. Ripe bluefish have 
been repeatedly reported by Captain W. 5. 
Downs from Fire Island about that time. The 
young fish first appear in our seines in the latter 
part of June but are much too small to be re- 
tained by the coarser meshes of the pound nets. 
About the middle of August the more successful 
ones, those that have attained a larger size, are 
unable to squeeze through the pound net meshes 
and many are taken. On about the first of 
September, owing to the vicissitudes of life, their 
variation in size, as indicated by the diagram 
is much greater. Coupled with this is the pres- 
ence of laggards from the last season which can 
only be told from precocious ones of the pres- 
ent season by an examination of the tell-tale 
marks on the scales. About this time they also 
appear to begin to show their wandering nature 
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Top (left)—-Young pompano mutilated by a young bluefish. 


ing closing of operculum. Top (right)—-Young bluefish with two parasites. 
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Center (left)—Young bluefish with a crustacean parasite in the gill cavity prevent- 


Lower (left)—Young bluefishes. Lower (right)—Six young bluefish 


against background ruled in inches; third from top with injured caudal penduncle. 


as schools of individuals of all sorts and sizes 
appear. ‘These we believe have been spawned 
either south or north of here, depending on 
whether they are larger or smaller than those 
which seem to have been reared in the Sandy 
Hook Bay. Allowing for this there is a re- 
markable uniformity in their growth rate from 
year 10-year, 


Their voracious nature seems to be clearly 
associated with their great speed of growth. The 
frequent scars found on spearing (Menidia 
menidia notata) young mullet (Mugil curema 
and cephalus) and young pompano (T'rachi- 
notus carolinus) may be assigned in most cases 
to their depradations. At one time we saw 
such young bluefish feeding, or rather cutting 
and slashing a school of anchovies (Anchovia 
mitchilii) in one of the pound nets as it was 


being raised, and so great was their intent and 
the confusion of the anchovies that many of 
both were brought on board. They could have 
readily passed through the meshes, had it not 
been for the boiling mass of living fishes of a 
larger size with which they found themselves 
carried along. Anyone who has picked up any 
considerable number of such young bluefish can 
testify to the strength of their jaws and the 
sharpness of their teeth. It is not uncommon 
for a five-inch fish when taken from the water 
to draw blood from the tougher parts of the 
hand. 


As with most such creatures they are in turn 
the feod of others. Bluefish of a larger size, 
fluke (Paralichthys dentatus), weakfish (Cy- 
noscion regalis), and many others, all have 
shown evidences of having fed on “‘snappers.’’ 
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This has been established by an examination of 
stomach contents. It is not only these larger 
fishes that keep the small bluefish in check but 
smaller enemies as well. An example is the 
large crustacean parasite (Livonica 
(Say), which may be found in the gill cavity of 
approximately every tenth fish in late summer. 
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A LYRIC TO ENTICE FISHES 
By Ipa M. Metuen 


ISHERMEN nowadays lure their prey with 

bright, bobbing “‘flies,’ shining metal min- 

nows, and such deceptions. There are also 
certain oils which, if cast upon the waters with 
the bait, lure the fishes to destruction. In salt 
water, either bunker oil on a sponge, or the oil 
of rhodium is said to attract fishes, while anise 
oil or oil of asafoetida on the bait will “work 
wonders’ in fresh water. 


In earlier ages, fishers devised methods 
which we would now call primitive, but which 
appeared to give perfect satisfaction, even in 
the case of singing to fishes which, according to 
present day belief, do not hear sounds made 
out of the water. 


In one of Charles G. Leland’s pseudo-scien- 
tific works (“Have You a Strong Will?’’) he 
states that on the 17th day of May, 1638, “‘the 
Jesuit Athanasius Kircher, going from Messina 
in a boat, witnessed with his own eyes the cap- 
ture of sundry xiphiae or sword-fish by means 
of a melodiously chanted charm, the words 
whereof he noted down.” These words are 
quoted by Leland without translation, and as 
it has taken the present writer exactly five 
years to procure a translation of the “charm,” 
Leland’s reason for quoting it in the original is 
obvious. 


In another book Leland refers to the charm 
as a “curious incantation—a lyric employed in 
Sicily to entice fish—angel fish.” 


It is extremely doubtful that any fish now 
known as an angel fish or a swordfish, was of 
the species taken, but there is no question that 
the ditty was sung by Sicilian fishermen in the 
belief that it would lure the fishes. 


Wood in his “Natural History,” states that 
Sicilian fishermen chanted a kind of song set 
to words that no one could understand, the 
more efficacious because of incomprehensibility 
—a corruption of some old Greek verses. He 
says that no bait was employed, because the 
fishes were so fond of the song that they would 
follow the boat. One word of Italian, however, 
would drive them off. 
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As quoted by Leland from the notes of the 
Jesuit Kircher, it is as follows: 


Mammassudi di pajanu, 
Palletu di pajanu, 
Majassu stigneta. 
Palletu di pajanu, 


In 1920 this ditty started out from the 
Aquarium on a journey that promised almost 
to encircle the globe—a journey in quest of a 
translator; and, like the proverbial navigator 
who winds up at the point from which he 
started, it at last ended its wanderings in New 
York (in 1925). 


Translating offices were unable to do any- 
thing with it; an Italian lawyer and other 
friends of Italian extraction failed, as well as 
Italian scholars in South America and the Pro- 
fessor of Italian at Columbia University could 
make nothing of it. It was sent to the Italian 
Discount & Trust Company of New York, in 
the hope that among their clients might be some 
old Italian priest who could read the ditty. 
But they, too, after various attempts, gave up 
the search for a translator. They offered a 
suggestion, however, that the ditty be sent to 
the United States Consul General at Palermo, 
Italy, with the request that he have it sub- 
mitted to the University at Palermo, where there 
were professors who, in all likelihood, would be 
interested in obtaining a translation, if only 
from a point of personal curiosity. 

Some months after the ditty had been sent to 
the American Consul at Palermo, Mr. Edward 
I. Nathan, he replied that despite various ef- 
forts, he had found it impossible to get it trans- 
lated or even to determine what dialect it was in. 
He had run down a suggestion that it was 
Sardinian, but that also failed to give results. 
Mr. Nathan, being himself a student of philol- 
ogy, questioned various persons, and they came 
to the conclusion that the two first lines were as 
follows: 


Pale la stagneta. 
Mancata stigneta. 
Pro nastu varitu pressu du 
Visu, e da terra! 


Your mother is superb, 
Your bather is bold. 


At least we had made a start! Every lin- 
guist we met was petitioned for aid, but no 
more progress was made until the present year. 
Then the long quest came to an end when the 
writer, having accepted an invitation from a 
member of the Zoological Society to a rehearsal 
of grand opera, had the great good fortune to 
meet there Dr. Alfred E. Viola, Italian Repre- 
sentative of The Roman Choir and Editor of 
The Musical World. 

Dr. Viola agreed to try to make a translation. 
After careful study of the ditty, he concluded 
that it is a “rigmarole more or less nonsensical 
like Mother Goose rhymes or ‘EKeny, meeny, 
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miney, mo; that it is not written in any one 
understandable language—not all in Sicilian, 
Italian, or Greek.” To add to the difficulty, 
several errors had been made in the version as 
quoted by Leland. Dr. Viola also pointed out 
that “the song was heard and transcribed after 


a fashion by a German monk who, of course, 


could hardly follow such a medley of Sicilian 
and Greek jargon.” 


Following in part the translation of the two 
first lines by Mr. Nathan, he renders the ditty 
thus: 


Mother is proud, 
Father is bold. 
Eat the bait, 
Father is bold. 


Catch the bait, 

Eat the bait, 

Come to our boat 

As it nears the land. 

In this form it bears a faint resemblance to 
Mother Goose rhythm; but as di means of, he 
prefers the following interpretation, which he 
believes is ‘the best that can be made under the 
circumstances: 


Oh, you mothers of fishes, 
Oh, you fathers of fishes, 
Eat the bait, 

Fathers of fishes. 


Catch the bait, 

Eat the bait, 

Coine to our boat 
As it nears the land. 


The translation shows that Wood was in 
error as to there being no bait used in con- 
junction with the chanting of the ditty. 

Although the Jesuit Kircher set down this 
ditty two hundred eighty-seven years ago, this 
is probably the first time that it has been done 
into English. 
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JORDANELLA FLORIDAE * 


By E. Carver Bayuiss 


Member, Toronto Goldfish Fanciers Society 
of Canada 


HIS little fish from Florida fresh waters 

is only casually mentioned in most books on 

tropical fishes, and there seem to be little 
scientific data about it. 

Its body is shaped like that of the sunfishes, 
and the male is prettily adorned with alternate 
horizontal rows of red and green scales. His 
back is green, and his anal and dorsal fins are 
transparent, dotted all over with red. In the 
center of the body, directly on the middle of the 
lateral line, is a black spot. As in the guppy 
and some other tropical pigmy fishes, the sexes 
are quite differently marked, the female being 
plainly colored. 


The pair upon which these observations have 


* When Miss Mellen wrote ‘“‘Fishes in the Home,” in 1921, so 
little was known about Jordanella floridae that only eight lines 
were devoted to the species in her booklet. Mr. Bayliss of Tor- 
onto, Canada, has made the present interesting observations upon 
specimens in his possession. Unfortunately the little fish still 
lacks a common name. 
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JORDANELLA, FLORIDAE | 
From a photograph by Dr. E. E. Bade. 


been made are only two and a half inches long, 
but Jordanelle sometimes attain to four inches. 


Courtship is somewhat similar to that of the 
guppies, the male swimming in excited circles 
about the female, and at the same time trying 
to drive off other males. The female swims 
up to him, pressing her body against his, 
while he curls his anal fin about her as well 
as its short length permits. In this position the 
eggs and milt are simultaneously expelled, 
spawning continuing over a period of two hours, 
the eggs being laid singly or only a few at a 
time. They have hatched when the temperature 
dropped to 62° but hatch in about a week at a 
temperature of 66° to. 75°, and are apparently 
uot adhesive as I have seen the parents stirring 
them up. Spawning takes place at random all 
over the tank, yet very close to the plants—an 
apparently unconscious provision for the con- 
cealment of the eggs among the plant roots, for 
if the fishes spawn on sand, the female will eat 


all the eggs. 


The fry appear first at the top of the water, 
but they soon become bottom-swimming and _ bot- 
tom-feeding, and should one rise to midwater 
and become alarmed, it will dive in a crooked 
path to the bottom, hiding there among the 
plant roots or in the sediment. 


In the matter of food, I give the adults dried 
shrimp, live Daphnia, and live white worms 
(Enchytraeans). They nibble at the plants and 
evidently eat filamentous algae growing there. 
The young I feed on live foods, such as in- 
fusoria, Canthocampus (a crustacean similar to 
the well-known water-flea Cyclops, excepting 
that it swims slowly instead of darting through 
the water), chopped white worms, and screened 
Daphnia. 


At two months the young fishes measured 


three-sixteenths to three-eighths of an inch in 
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FISHING FOR LAFAYETTES 


A typical mid-summer throng on a pier in New York Harbor angling for spot or lafayettes. 


length, with considerable variation among indi- 
viduals. ‘These young specimens were exhibited 
at the Canadian National Exhibition when they 
were one-half to three-fourths of an inch long 
and still retaining the infant coloring, a plain 
mottled gray like that of the mother except for 
two black spots, one on the lateral line and the 
other on the posterior edge of the dorsal fin. 
Some of this batch of Jordanella by October 
first, when they were fifteen weeks old, meas- 
ured over one and a quarter inches in length. 
In the young males the spot on the dorsal has 
disappeared and a reddish hue has appeared on 
anal and dorsal fins, although the body color 
remains the same. ‘They show occasional signs 
of sexual awakening by chasing the little fe- 
males when the temperature of the tank rises to 
70° or more, but at 64° are indifferent. 


Whether Jordanella can safely be kept with 
other species, [ am not prepared to say 
more definitely than that they appeared to bite 
off the fins of the zebra fish (Danio rerio) ; the 
young, however, agree well enough with hybrids 
of Mexican sword-tails and Platypoecilus rubra. 


This little fish is found in St. Johns and other 


rivers and lakes of Florida. It might be named 
Jordan’s Florida killifish. 


THE SPOT OR LAFAYETTE 


Notes on the Local Abundance of this Species 
During 1925 


By C. M. Brepemr, Jr. 


HE spot or lafayette (Leiostomus wxan- 
thurus Lacepede), always more or less pe- 
riodic in its abundance, was found to be 

exceptionally numerous in local waters this sea- 
son, even running far up into our much polluted 
water ways. As far from the ocean as Nyack 
on the Hudson, small boys, as well as those of 
a larger size decorated the wharves and piers 
with their gear and themselves in efforts to har- 
vest these small but by no mean unworthy tid- 
bits of the sea. On one occasion, two boys by 
means of a single hand line apiece, were noted 
to nearly fill a water bucket in a short time. 


The old fishermen’s yarn runs that this species 
appears in abundance once in seven or seven- 
teen years; a statement that is dependent on 
the locality and the temper of the usually posi- 
tive but not always reliable yarn spinner. AI- 
though they certainly are very variable in their 
frequency no definite periodicity has ever been 
satisfactorily fixed for them or a concrete cause 
assigned as to the reasons for this phenomenon. 
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A HARDY HORSESHOE CRAB 
Still living with a hole completely through shell and body. 


They are reported to have been abundant in 
New York Harbor during the summer of 1902, 
1908 and 1917 and the legendary account states 
that the name “lafayette” criginated because of 
of an unprecedented run of them at the time 
of one of that great Frenchman’s visits to this 
country. It should be noted, however, that the 
intervals between runs are 6, 9 and 8 years, 
respectively. This averages closer to 8 than 
to 7, with an extreme variation of 3 years. 


Those that were found this year in Sandy 
Hook Bay first appeared in great numbers about 
the middle of July, and they were abundant 
from then on until the fall closed our season of 
activity. But the greatest numbers were seen in 
the early part of September. Measurements 
failed to show any preceptible growth from July 
31 to October 1, all of them averaging about 13 
cm., and ranging from 8.45 to 14.5 em. in stand- 
ard lengths without the tail fin. This translates 
to an average entire length of about six and one- 
quarter inches. An examination of a fair speci- 
men showed that these fish were hatched in the 
fall vf 1923, the spot being a late spawner. 
That is they were nearly two years old this sum- 
mer. The scale also indicated that during the 
winter of 1924-25 they averaged 9 cm. in stand- 


ard length. They are not known to spawn 
north of Delaware Bay, although it is possible 
that they do so occasionally. 


This species is the smallest of the Croaker 
family (Scienide) found in this locality. The 
largest example that I have examined was 30 
em. over all. The scales of this specimen, taken 
at Atlantic City in 1920, indicated an age of 
four and one-half years, while the maximum 
recorded length for the species is 33 cm. 


The food of the spot consists, in a large meas- 
ure, of small crustaceans and other small or- 
ganisms that they can gather from the bottom, 
and for which its small, inferior mouth is fitted. 
However in the Aquarium they feed readily 
and thrive on cut fish for which they soon learn 
to come close to the surface of the water. 

ce EP NS 

A Hardy Horseshoe Crab.—A specimen that 
has been transfixed through and through by 
some sharp instrument, probably a fish spear, 
and survived to heal the wound entirely. Note 
the barnacles attached on the regenerated shell 
surrounding the hele. Through this orifice the 
legs may be seen operating as the animal crawls. 
This specimen is now living in the Aquarium 


apparently in perfect health._—C. M. B., Jr. 
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FOETAL SHARKS 


From a specimen taken off Cape Hatteras. © 


A New Shark Story.—In a radio talk on “The 
Dreadful Shark,’ Miss Mellen referred to a 
cruel method formerly employed by sailors who 
wanted to get rid of a man-eating shark that 
was following the ship. They would heat a 
brick red hot, wrap it in a pile of old clothes 
and drop it overboard sizzling. The shark, of 
course, would instantly swallow the fatal bundle, 
and would trouble the sailors no more. 


This story brought out a still more interest- 
ing one from one of the “listeners in’—Chief 
Maher of the Brooklyn Fire Department, who 
wrote Miss Mellen as follows: 


“When I was a young man, I was on the 
U.S.S. Brooklyn, assigned to the Indian Ocean. 
We were sent to the Coast of Madagascar to 
protect the interests of some Americans who 
were in business out there. The sharks were 
very large and numerous in these waters. When 
we went from the ship to shore with the cutters 
they used to follow us and rub their backs 
against the bottoms of the boats. 


“We heated a 20 Ib. shot one day almost red 
hot and wrapped it up in a goatskin and threw 
it overboard amongst about a dozen sharks. 
There was a scramble for it and after a while 
one big fellow floated to the top of the water and 
we put a bowline around him and hoisted him 
to the cat-head. | 

‘Lo and behold he had two holes—the size of 
the shot—in his belly and it was concluded that 
he grabbed the shot as soon as it went over and 
that it burned a hole in him, and that he dived 
after it and got it the second time. 

“This may be worth telling in your next talk. 
If you find anyone who don’t believe it, refer 
them to Chief Maher of the Fire Department.” 


No one who is acquainted with the voracious 
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nature of the sharks and their apparent insen- 
sibility to pain, will doubt the truth of this story. 
We have heard of dog sharks being split open 
so that no food could be contained in the organi- 
ism, yet they appeared to suffer no pain, and 
would go on swallowing things that inevitably 


fell out of the stomach as promptly as they 


Went 1a 16). UV. a 


Foetal Sharks—Captain Ejnar Maller re- 
cently brought the accompanying photograph 
to the Aquarium with the following data: 

His vessel the Danefolk of Copenhagen, fish- 
ing off Cape Hatteras about the middle of 
April 1924, took a shark which he estimated at 
two meters, a little over six feet. On opening 
it there were found nine foetal young which 
were apparently about ready for birth. 

While it is of course difficult to ascertain the 
species from such photographs of even ad- 
vanced embryos, they appear to be the young 
of the edged shark (Carcharhinus limbatus) 
with slight doubt. 

Mr. J. T. Nichols says of this species “Fe- 
males are with young about twenty-two inches 
in total length, almost ready for release in 
April in the Bay of Florida. The young num- 
ber three to six, may be of either sex or equally 
divided, females apparently somewhat predomi- 
Hate. |. . Breeding females in Florida are 
between five and five and one-half feet in total 
length.* 

This information checks well with the present 
material in time of year, in number of young, 
for the female from which these were taken 
was larger than any of his, and in their size, 
which was given as about two feet. Judging 
from the photograph they all seem to be fe- 
males. If our identification is correct, although 
we cannot be absolutely certain of the species, 
this is the highest number of young taken from 
such a female that we know of.—C. M. B., Jr. 


Two Tons of Fishes——A large run of fishes 
recently (November) in the East River, New 
York City, almost resulted in shutting down the 
generators of the Brooklyn Edison Company. 

More than two tons of “lafayettes”’ rushed 
the screen well which strains the water used 
in the huge condensers. The fish passed 
through the screens into the submarine tunnels 
and jammed against the condenser tubes. 

The crews were obliged to stop the generators 
one at a time and shovel out the fish—Tele- 


gram (No 5 
Se Oana with permission from the unpublished manuscript 
‘Marine Fishes of New York and Southern New England,”’ by 
J. T. Nichols. Corrected to January, 1925. 


From a drawing by Tony Sarg. 


A gathering of the Izaak Walton set at the New York Aquarium. 


Reproduced by permission of the Artist and the New York Times. 
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Aardvark, giant, 134. 
Achyranthes hochstetteri, 5. 
Acinonyx jubatus velox, 7. 
Acouchi, long-tailed, 127. 
Adourie, 123. 

Aepyceros melampus suara, 6. 


African Book, Dr. Cuthbert Christys, 


144, 
forests, bush and buffaloes, 131. 

Agharkars S/o P:,. 54. 

Agouti, long-tailed, 123. 

Agriculture, U. S. Department, 16. 

Ajaia ajaja, 109. 

Akeley, Carl E., 67. 
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Alderson, Rosie, 15. 

Alligator, 151. 

atinaw: George J.,-53. 
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Amblyrhynchus, 30. 

American Medical Ass’n., 17. 
Museum, Natural History, 39, 67. 
New York, 155. 

Anaconda, a new, 78. 

Ancient mariner, the, 19. 

Angler, 42. 

Angling books, new, 50. 

Anniversary, Zoological Park’s 25th, 

144 


Anteater, giant, scaly, 134. 
Antelope, 3. 
Antelope, prong-horned, 16. 
sable, 146. 
Anthony, A. W., 48. 
Representative, 67. 
Aoudad, 124. 
Aquaria, construction of small, 87. 
and vivaria, 88. 
Aquarium, Boston, 36. 
Chicago, 36. 
construction work at, 83. 
Detroit, 36. 
Honolulu, 36. 
London, 85. 
made larger and better, 35. 
Madras, 40. 
Miami, 36. 
Milwaukee, 93. 
New Orleans, 36. 
Philadelphia, 36. 
San Francisco, 36. 
new, 36. 
Aramides ypacaha, 109. 
Aramus scolopacius carau, 103. 
Archaeopteryx, 109. 
Arcturus, 113, 142. 
Ardea cocoi, 109. 
Armadillo, giant, 118. 
Arundinaria alpina, 4. 
Aurochs, 113. 
Australian Museum Magazine, 113. 
Ateles ater, 31. 
Atlantis, 142. 
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Baboon, 6. 

Baker, Charles H., 94. 
Bamboo brake, 4. 
Barbour, Dr. Thomas, 48. 
Baringo Lake, 7. 
Basss7672 192: 

Bat, 4. 

Batison, 92. 

Baxter;, Don’ A., 112. 
Bayer, Leon, M.D., 3. 
Beat; Grizzly, -17. 

Beaver returns to Kansas, 71. 
Beck, 


Beebe, William, 19, 27, 31, 32, 55, 113, 


114, 118, 142. 
Bees, at sea, 155. 
obscure lighthouse, 65. 
something about, 145. 
Belgian National Park, 67. 
Bellbird, 114. 
Bell, Dros W,. B., 154. 


Belonopterus cayennesis grisescens, 107. 


Benjamin, 29. 
Bennett, Frederick Debell, 39. 
Big game on national forests, 16, 
and pygmies, 139, 144. 
Bird census, 71. 
Births, 124: 
Bison, Caucasia Preserve, 113. 
Blackbird, orange-headed, 107. 
Bluebird, Maeterlinck’s, 114. 
Bluehead, 47. 
Boa, rainbow, 124. 
Bobeat, 1:55; 
Bon-ami, 30. 
Bongo, 3. 
Bonzo, 73. 
Boobie, blue-footed, 22. 
Boocercus euryceros isaaci, 3. 
Boulenger, Dr. E. G., 
Bourne, Dr. A. G., 3 
Bridgemord, C. M., 55. 
Broking, Gilbert, 24, 
Brown, Mrs. Jennie, 98. 
Bryozoan, 54, 
Bubalus caffer, 137, 139. 
equinoctialis, 137. 
nanus, 139. 
pumilius, 137. 
Buffalo. 5.6, 1:7: 
Abyssinian, 137. 
black, Cape, 137. 
Congo, 137. 
red, 134, 137. 
Burrell, Harry, 113. 
Buster, 151. 
Buteo augur, 5. 
Butorides striata, 103. 
Butterfly fish, 42, 46. 
Bwendi, Chief, 13. 
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Caiman, 104. 

Caldwell, Capt. Keith, 112. 
Calfbird, 114. 

California National Forest, 16. 
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Campbell, Lord George, 94. 

Caraja, 103. 

Carancho, 106. 

Caribou, 17. 

Carnegie, Andrew, 60. 

Cartier, Baron de, 67. 

Casmerodius albus egretta, 109. 

Castle Garden, 84. 

Cassowary in captivity, 74. 

Caterpillar, green, 122. 
sphinx, 122. 

Catfish, 42. 

Cebus, 27. 

Cercopithecus leucampyx elgonis, 3. 

Chachalaca. 7123, 

Chaya. 107. 
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Chapin, James Ps, 12, 142, 

Chauna torquata, 107. 

Chetyrkin, Serge, 122. 

Chimpanzee, 17. 

Chiriqui, 28. 

Chloroceryle amazona, 104. 

Christy, Dr. Cuthbert, 12, 131. 

Chrysalid, 122. 

Clark, B.. .Preston, .122. 

Cock-of-the-rock, 17, 114. 

Codington, R. H., 96. 

Coelenterata, 52. 

Pelican, European white, 52. 

Cooper, Isabel, 65, 118. 

Coot A07.. 

Cormorant, Farallone, 25. 
flightless, 19, 29, 98. 
Pallas: 25: 

Vigua, 103, P06; 

Costam, EA, 78. 

Cotinga, pompadour, 114. 

Counting the birds, 71. 

Coyote, 155. 

Crab, Pacific hermit, 51. 
Atlantic horseshoe, 86. 
Senge horseshoe, 51. 
king, 86. 
turbo-shelled hermit, 48. 

Crandalle hh. Sab S: 17, 74, 

Craspedacusta sowerbii, Ss 

Creagrus furcatus, 30. 

Cricetomys gambianus elgonis, 4. 

Cristivomer siscowet, 48. 

Crows are still alive, 73. 

Crow shooting contest, 67. 

Cullen, J.. Wynn;3112: 

Cunningham, Col., D.D., 94. 

Curtis, Mr., 24. 
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Dogfish, 42. 

Doherty, Henry L., 90. 

Dove, 31. 

Dragons, flying, 42. 

Duck, Wood, hunting, 15. 

Duiker, 5: 
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Ealand, C.-A., 95. 
Eastman, Dr. C. R., 45. 
Echeneis naucrates, 37. 
Eel, 26. 

electric, 121. 

sea, 42. 
Egocerus equinus langheldi, 6 
Egret, 109. 
Eland, grazing, 6. 
Elephant seal increasing, 48. 
Elk, 16. 
Emerson, Prof. Alfred, 117. 
Equus quagga granti, 6. 

zebra, 147. 
Ericinella mannii, 5. 
Euxenura maguari, 109. 
Esomek, 3. 
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Felis leo, 147. 

Fer-de-lance, 122. 

Ferguson, William P. F., 113. 

Filter candle, Berkfield, 41. 

Finch, black; 22. 

Fishes, biography of, 44. 

Fish hatchery. Aquarium, 93. 
Fisheries. U. S. & Canadian Bureaus, 93. 


isk odes Wak SZ. 
Flamingo Rookery, 8. 
Fleas, 4. 


Fluvicola albiventer, 106. 
Flycatcher, 106. 

Fort Ticonderoga, 93. 
Fossil bird, 109. 


Fowler, Dr: :G. He, 53. 
Fox menace, the, 69. 
Francolins, 


Franklin, (Pa.) News Herald, 112. 
Friedmann, Herbert, Ph.D., 103. 
Frisch, Prof. S. F., 145. 
Frogs ‘delay storks, 144, 
Fulica leucoptera, 107. 

rufifrons, 107. 
Fulton Market, 45. 
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Gabong, 79. 

at play. 128. 
Gaggin, John, 94. 
Galapagos Book, Mr. 

World’s End, 19. 
Game Preserve, Grand Canyon, Nation- 

ale 16: 

Game ranger’s note book, 144. 
Garman, Prof. Harrison, 55. 
Gazella granti notata, 6. 
Gazelle, Grant’s, 6. 


Beebe’s, 63. 


Glossina pallidipes, 7 
Goatfish, 47. 
Goat. mountain, 17. 
Goldfish, 27. 
Goose, solan, 22. 
Gopher snake, 153. 
Gordiacea, 52. 
Gourami, 42. 
Grant, Chapman, 46. 
Madison, 144. 
Graphiurus microtis saturatus, 5. 
Grasshopper, 22. 
Grebes. vindicating the, 77. 
Griswold, F. Gray, 50. 
Guillemot, 51. 
Guarani Indians, 103. 
Gudger, Dr. E. W., 39, 45, 94. 


Guepard. 7. 

Guppy, H. B., 96. 
Gurnard, 86. 
Gymnothorax dovii, 26. 
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Haacner, Dr... 13. 
Haeckel, Ernst, 94. 
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Haley, Caleb, 45. 
Hamilton, Major 1 Sieveuson, 13. 
Hannington Lake, 8. 
Hares, 5. 
Haroldson, Capt. H., 45. 
Hartebeest, 6. 
Haweis, Stephen, 88. 
Hawk, c. a te 
Heather, tree, 5. 
Hedgehog, sea, 42. 
Helichrysum elegantissimum, 5. 
newil, 5. 
Helogale were tenebrosa, 7. 
Henn, A. 
Herald, N. ice Mae 52, 77, 144. 
Hercules, 43. 
Heron, cocoi, Bria 
great blue, 
ereen, 10S. 
Hertzel, Paul, LRN27, 
Himantopus melanurus, OWE: 
Hippopotami, 8. 
Hippotragus niger, 146. 
Holmes, Oliver Wendell, 43. 
Hornaday, W. T., 12, 59, 144, 145. 
Horsefoot, 86., 
Horsehair snake, 51. 
How much can a fish learn, 91. 
Howley, Thomas, 93. 
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Hussakof, Dr. Louis, 45. 
Hydroid. fresh-water, 54. 
Hydrus platurus, be 


Ibis, wood, 109. 
bepanaecc.-aloZ. 
Impala, 6 


Impressions of great naturalists, 145. 


Items of interest, 48, 77, 124. 
Ituri forest, 132. 
Ivan dies, 127. 


Jacana, 107. 

jacana, 107. 
Jaguarondi, black, 121. 
Jays, 31. 
Jefferson National Forest, 16. 
Jellyfish, freshwater, 52. 
Jeasets Capt: “Carl, 45; 
Joey, 27, 
Joseph:.Ellis "S: 315,127. 
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Kaibab National Forest, 16. 
Kangaroos, black-faced, 128. 
thriving, 128. 
Woodward, 128. 
Kartabo notes, 120. 


Kenya Colony Game Department, 144. 


Kerio River 6. 
Suk, 6. 
Kingfisher, 104. 
King snake, 152. 
Kobus defassa nzoiae, 6. 
Kudu, 6. 
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Lafayette at Castle Garden, 84. 
Lake trout, 48. 
Landsberg. keeper, 80. 
Lang, Herbert, 3, 12. 
Lankester, E. Ray, 53. 
Lapwing, 107. 
Leidy, Joseph, 43. 
Lepus victoriae, 5. 
Ike: Souet-A.. SS... 69: 
Limnocnida indica, 54. 
tanganjicae, 54. 
Limnocodium sowerbill, 53. 
wvistofia, 53. 
Limpkins, 103. 
Limulus polyphemus, 51, 86. 
Lincoln, Abraham, 60. 
Lion, African, 147. 
mountain, 155. 
Lizard, Jand. 29, 
marine, 29. 
Det 1 Od. 
Lobelias, 5. 
London Times, 17. 
Longevity of a gibbon, 80. 
Lophuromys aquilus zena, 5, 
Lutianus, 42. 
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Lydekker, R., 137. 
doy nx, 155: 
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MeKay, Robert’ G65. 
Macmillan & Company, 144. 
Mammalogists, American Society, 154. 
Maji Moto, 11. 
Manis, 134. 
Marcus Aurelius, 43. 
Marmoset, 31. 
Maroon River, 6. 
Marsh Island, 59. 
Marshall, Mrs. Charles C., 59. 
Marudi, 123. 
Maternal instinct, 79. 
Maurer, H. B., 
Nay.atoylel.7- 
Mayor, Alfred G., 53. 

94. 


Meek, A. 
Mellen, Ida Mee 7r 4S. 52. 862 ¥O7, 88) 
91, 98, 99. 


Membership of Society, 65. 
Merriam, William, 124. 
Mexico, Republic of, 17. 
Michigan Bay Fish Company, 48. 
Migratory-bird Treaty Act, 15, 66. 
Members, 73. 
Microhydra ryderi, 54. 
Microscopical: Society, N. Y., 52. 
Miller, Thomas I., 
Minnow, top, 42. 
Mixornis bornensis, 94. 
Mobius, 92. 
Mockingbird, 22 "30. 
Moerisia lyonsi, 54. 
Molo River, 11. 
Monaco. Prince of, 43. 
Mon Copain, 30. 
Moncton, C. A. W., 97. 
Mongoose, 7. 
Monitor, 7. 
Monkey, 3, 27. 
black, spider,: 31. 
De Brazza.f7. 
Montevideo, 17. 
Moose, 16. 
on Isle Royale, 112. 
Moses, S. F., 40. 
Mosquito war, anti, 90. 
Moth, sphinx, 22. 
Mouflon, 124. 
Mount Elgon, ascent of, 3. 
wild life on, 3. 
Mowbray, dor /is.,° le 
Murex, banded, 43. 
brandaris, “43. 
open-mouthed, purple, 43. 
purpura patula, 43, 
straight-spined, 43. 
trunculus, 43. 
Muskallunge, 67. 
Myers. W. Aj 4120: 
Myiopsetta monacha, 105. 
Mylomys: cinnunghamei,_ 5. 
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Nakuru, 11. 

Nannopterum harrisi, 19. 

Natal Museum Groups, 146. 

National Geographic Magazine, 48, 103. 

Nature L are phogl 88. 

Neale, H. J., 36. 

Nectarinia cee Bs 

Nephila eremiana, 94. 
plumipes, 95. 

Nests, rarest of, 114. 

Newcomers, 127. 

Nicoll, Mo -fs.-56, 
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Oak, white. 63. 

Oakland (Calif.) Museum, 12. 

Oceanographic Expedition, £13. 142, 

Octopus, 26. 

Odenheimer, Sigmund, 36. 

Okanagan National Forest, 17. 

Orang-utan, 79. 

Orycteropus, 134. 

Oryx beisa annectens, 6. 
straight-horned, 6. 

Otomys tropicalis elgonis, 5. 

Osborn, Prof. Henry Fairfield, 45, 145. 

Ostriches, 11. 


Vor. XXVII] 


P 


Paludicella erecta, 54. 
Paradise Inn, 111. 
Parana, island in the, 103. 
Parrakeets, 31. 

gray-breasted, 105. 
Parrotfish, 47. 
Peccary, white-lipped, 127. 
Pelamys bicolor, 99. 
Pelican, 19. 
Penguin, 19, 29. 
Perat, 12%. 
Perch, climbing, 42. 

sea, 42. 
Percival, A. Blayney, 144. 
Permanent Wild Life Protection Fund, 

15, 59.63. 

Péeterson,.F «Cs 17: 
Pets aud. stiper-pets, Dae 
Phaetusa chloropoda, 107. 
Phalacrocorax vigua, 103, 106. 
Phimosus medifons azarae, 109. 
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Porcupine-fish, 47. 
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Puppy, 31. 
Purins, Alexander, 50. 
Pygmy, Bambute, 132. 
Pyrenestes, size variation in, 141. 
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Rannie, Douglas, 94. 
Rail, flightless, 48. 
Ypecaha, 109. 
Rainier Park, National, 111. 
Rare specimen, a, 145. 
Rat, giant, 4; 12%. 
Polynesian, 48. 
Raup, Hugh, 120. 
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torpedo, 42. 
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iets Ae Te FAs 2ST. 
Reid. Ay TS kt, 
Reindeer meat from Alaska, 77. 
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Reptile House wall-paintings, 78. 
Reptile pets, 149. 
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white, 146. 
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Rhynchotragus nasoguttatus, 7. 
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Sage Bird Sanctuary, 63. 
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Salimpenta, 121. 

Santa Elena, 103. 

Santiam National Forest, 16. 

Sargasso Sea, 142. 

Schnapper, 42. 

Scotoecus albigula, 4. 

Scytalichthys miurus, 26, 

Screamers, crested, 107. 
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Seabirds drinking salt water, 50. 

Seal, baby, 64. 

Sea-gulls, 30. 

Seahorses, 42. 

Sea-lion, 29, 64. 

Seasnake, 42, 99. 

Serranus, 42. 

Senecio johnstonii, 5. 

Senecios, 5. 

Shark sucker’s disc,’ 37: 
tiger, 42. 

Shearwater, 20. 

Sheep, mountain, 17. 

Shoes, python-skin, 17. 
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Sindbad, 31. 

Siscowet, 48. 

Sitgreaves Forest, 16. 

Skimmer, 103. 

Slack, Mrs. Thomas, 59. 
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Snow, Henry A., 12. 
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fish, 46. 
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Stanley; tb. ME. 132: 
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Sterna trudeaui, 107. 

Sternula superciliaris, 107. 
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Surgeon-fish, 42, 47. 
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Swordfish taken on trawl lines, 45. 
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Tantalus americanus, 109. 
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Pee, 121. t3t: 
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Tern, 107. 
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Tilefish, 45. 
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Trilobite, 86. 
Trinity National Forest, 16. 
Triplett, 92. 
Troglodytes, 3. 
Tropical Research Expedition, 117, 
Tsetse fly, 7. 
Turkwel River, 6. 
Turtle, sea, 42. 
spotted, 151. 
Tyre, Nymph of, 43. 
Tyrian purple, 43. 
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Value mark, the, 145. 

Vilas, Faith Van Valkenburgh, 88. 
Vincent, 28. 

Vulture, yellow-headed, 124. 
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Wake Island, 46. 
Wall paintings, 127. 
Wallaby, ring-tailed, 128. 
rufous-necked, 128. 
swamp, 124, 128. 
Walton, Isaak, 120. 
Wapiti, American, 124. 
War memorial, unusual, 74. 
Warren, Dr. Ernest, 146. 
Warthog, 6. 
Waterbuck, 6. 
Lechwe, 127. 
Wei-Wei River, 6. 
Welch, Henry, 151. 
Wembley, exhibit at, 118. 
Wetmore, Dr. Alexander, 7h. 
Whitefish fry, 93: 
White, Gilbert, 98. 
Whitmore, Captain CH. 99 
Wihiton, Henry D., 45, 113. 
Why swordfish strike ships, 39, 
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Wild life protection regulations, 66. 
Williams, Col. Johnathan, 99. 
Williamson, R. W., 96. 
Wolf, timber, 155. 
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Woodchuck, common, 149. 
tame, 80. 
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Woolnough, Dr. W. G., 96. 
Wotton station, 71. 
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Xipholena pumicea, 114. 
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Val. 124 
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Zebra, 6. 
mountain, 124, 147. 
Zoological Society, London, 36, 85. 
New Orleans, 37. 
Zuzuland, 12. 
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Aardvark, 126. 
Anaconda, 79. 
Antelope, duiker, 10. 
sable, 1 


Aquarium, London, corridor in, 85. 


plan of, 86. 
Madras, 40, 41, 42. 
New Orleans, 36. 
New York, 83. 
San Francisco, 37. 

Arcturus, 143. 
Armadillo, 119, 120. . 


B 


Bamboo brakes; 8. 

Bass, calico, 92. 

Battery Park, morning in, 84, 
view in, 52. 

Beebe, William, 64. 


Bowfin, 100. 
Buffaloes, little red and marginal forest, 
136, 138. 
c 
Caiman, nest of, 107. 
young, 107. 


Cotinga, nest of, 115. 
nest and egg, 115. 
on nest, 116. 
Camels, arrival of, 75. 
on army truck, 75. 
Conolophus captured, 30. 
resting, 27. 
Cormorant, at home, 26. 
flightless, 24, 50. 
nesting, 24. 
skin of, 21. 
swimming, 25. 
Crab. horseshoe, 87. 
Crow shooters, 73. 
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Deer, black-tailed, 111. 
range, axis, 70. 

Dik-dik, 10. 

Distribution maps, 132, 134. 
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Egret, American, 109. 
Elephants, African, 148. 
in bush, 135. 
forest, 135. 
pygmy and Indian, 68. 
in timber yard, 14. 
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Fern, tree, 32. 
Fish hatchery, Aquarium, 93. 
Fishing Boat, Great Lakes, 49. 


G 
Gill nets, fastening, 49. 
floats, 49. 
drying, 49. 


Giraffe, female Nubian, 102. 
Groundsel, giant mountain, 2. 


H 
Hannington, Lake, 10. 
Heather, giant, 7 


Herons, cocoi, 108. 
Hog, giant forest, 130, 141. 


Ibis, wood, 104. 
Iguana 110. 
giant land, 18. 


Jenny Lind, 88. 

L 
Lagoon, 109. 
Lechwe waterbuck, 125. 
Lion, African, 147. 
Lizards, marine, 29. 


M 

Marsh, 105. 
native hut at, 106: 
Medusa, fresh-water, 53. 
Midgets, Singer’s, 156. 
Monkey, De Brazza, 78. 
Mockingbird, Galapagos, 28. 
Mosquito larvae, 91. 
Mount Elgon cascade, 11. 

cave on, 5. 

entrance to crater, 4. 


huts on, 
N 
Noma, Tagus Cove, 23. 
O 
Okapi, ies 
Oryx, 
Ove. ey, 154. 
Pp 


Parana River, view on, 104. 
Penguin, Galapagos, 51. 
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Pet boa, 150. 
Pig, bush, 7s 


Pittsburgh University Students, 117. 


Porcupine, Miss Rose and, 121. 


R 


Refractory pets, 122. 

Reptile freaks, 80. 

Rhinoceros, Indian, 72. 
white, 146. 
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Screamers, crested, 106. 
Snakes, a basket of, 153. 
Swan, Australian, 127. 
Sage, Mrs. Margaret Olivia, 58. 
Sea-lion, baby, 30. 
Shark suckers, 38. 
Skate, clear-nosed, 97. 
Spider web net, 95. 

New Guinea, 95. 
Stork, maguari, 105. 
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Tegu, nest of, 121. 
Termites, marching, 32: 
nest, 9. 
Toads, South American, 110. 
Tortoise Galapagos, 56, 89, 124. 
Tree, jungle, ascending, 123. 
planting, 61. 
planting ceremony, 60. 
shooting a line into, 123. 
uprooted cedar, 76. 
Turtle, tame, spotted, 152; 
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Universe of sky and snow, 62. 
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Wake Island chart, 46. 

hermit crabs, 47. 

porcupine fish, 48. 

sea urchins, 47. 

vegetation, 47. 

wrasse, 46. 
Wembley, England, exhibit at, 118. 
Williams, Col. Johnathan, 99. 
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Zebra and colt, 128. 
mountain, 147. 
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Adams, Prot. Charles €., St. 
Agassiz, Alexander, 55. 
Albatross, 68, 109, 114. 
passing of, 55. 
rookery, 109. 
Albert, King, 134. 
National» Park, 134, 
Alces latifrons, 48. 
Allen, George, 41. 
Alpine; NJs 1.52: 
Ambergris, 51. 
Amphioxus, the ancient, 156. 
-Anchovia mitchilii, 182. 
Anchovies, 182. 
Andrews, Roy Chapman, 155. 
Angelfish, 113. 
Anguilla. rostrata, 73. 
Annual Meeting, 62. 
Anopheles, 59. 
Antelope, prong-horned, 149, 150. 
Aquarium alterations, 135. 
Chicago, 158. 
creating a public, 179. 
Leipzig, 159 
Lisbon, 158. 
Scripps Institution, 159. 
work resumed, 62, 162. 
Aquariums, other, 158. 
Arcturus,” £3; 
equipping the, 87. 
expedition, 100. 
donors, 101. 
gifts to, 129. 
staff, 101. 
Oceanographic Expedition, 79. 
return of, 119. 
Archer-fish, 69. 
Argonaut, 109. 
Asp, 144. 
Astor, Vincent, 13. 
Astronesthes, 125. 
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Balistes carolinensis, 69. 
vetula, 69. 
Barnacle, 50, 67. 
goose, 108. 
Battery Park, 75. 
Bayliss, E. Calver, 184. 


Beebe, William, 13, 79, 87, 100,-119. 


Belugas, 156. 
Bennett, Edwin, C., 87, 100. 
Benninger, Albert, C., 151. 
Beresovka Expedition, 6. 
Betta, 75. 
Bingham, H. P., 68. 
Bison, 50. 
Bison priscus, 48. 
Bison, Siberian, 48. 
Bluefish, 63, 181. 

growth of young, 181. 
Bobwhite, 50 . 
Bodianus eclancheri; 124. 
Boonville Republican, 63. 
Boule, M., 47 
Boxfish, 69. 
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Bronsony/ WwW. S.,. 157. 
Brooklyn Edison Company, 187. 

Fire Department, 187. 
Brownelle Dr. EO EBs. 150. 
Bask. J. des 140; 
Buffalo, 43. 
Bryan, Dr. W..A., 51. 
Bryant, William Cullen, 49. 
Burghduft,. Capt. A.B; 51. 
Butterflyfish, 103. 
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Camel, 43. 

longevity of, 50. 
Camelus bactrianus, 43. 
Camp Vail; ae 
Caparny HwAS; 
Carcharhinus etic 187. 
Carpet-snake, 145. 
Castle Garden, 74. 
Catherine II, 47. 
Cenobita, 66. 
Central Park, 72. 
Challenger Expedition, 55. 
Chappellier, P. A., 27. 
Chilomycterus schoepfi, 69. 
Chute, Walter H., 63. 
Clan Mac Fayden, 67. 
Cobra, black, 145, 147. 

black-necked, 145. 


brown, 145. 
Egyptian, 145. 
king, 1 


masked, 145. 
Philippine, 145. 
spectaled, 145. 
spitting, 145, 149. 
West African, 145. 
yellow, 145. 
Coelodonta antiquitatis, 48. 
Colobus apy nels kikuyuensis, 43. 
Conrad:“a2 Ay 
Conservation it 62. 
Conservation resolutions, 12) 
Cooke, May Thacher, 37. 
Copperhead, 144. 
Coryphaena, 106. 
Cowfish, 69. 
Crab, a hardy horseshoe, 186. 
Panama hermit, 65. 
Crandalt) 1. wo... oe5 
Crayiish’, " "73; 
Creating a public aquarium, 179. 
Crocuta crocuta germinans, 43. 
spelaea, 43. 
Cross word puzzling, 75. 
Cuvier, G., 
Cucumber, sea, 103. 
Culex pipiens, 59. 
pungens, 59, 
Cynoscion ragalis, 182. 
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Danio Rerio, 185. 
Dargie. | Re Ne. fats 
Days of a man, the, 155. 
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Deep-sea exploration, 91. 
Delano, Amasa, 110. 
De Nyse, Washington I., 160. 
Devereaux, Alan, 76. 
Devilfish, 110. 
Detroit News, 13, 50. 
Ditmars, Raymond L., 139. 
Dogfish, 75. 
Dolphin, 68, 106. 
Dolphinfish, 107. 
Downs, W. S., 181. 
Dredge and dredging, 91. 
Duckmeat, 39. 
E 
Easter Island, 55. 
Eastman, George, 129. 
Eel, :73. 
Eigenmann, Carl H., 58. 
fSy, 
Eland, 43. 
Elephant, 43. 
fossil, 51. 
seal in captivity, Antarctic, 75. 
Kerguelen Land, 
Elephas jeffersoni, 9. 
primigenius, 4. 
Bike 44 
Equus caballus fosssilis, 48. 
Eretmachelys imbricata, 64. 
Ermine, true, 13. 
Errors, natural history, 63. 
Esox masquinongy, 72. 
Eyes and eyelids, 23. 


F 
Fagan, Charles L.,- 36. 
Fer-de-lance, 144. 
Field, Marshall, 13. 
Fierasfer, 106. 
Tish, fierasfer, 81. 
fighting, of Siam, 75, 
Sargassum 67, 
spelling plural of, 57. 
Fishes, a lyric to entice, 183. 
Fishes and Fisheries, N. Y. State, 58. 
squirting water, 69. 
Fisheries, Montana State Bureau of, 50. 
S. Bureau Of, 50: 
Value Of 13. 
Flightless cormorant, discovery of, 12. 
Fluke, 182. 
Flyingfish, 103. FLO; 
Fox, silver, 5.1. 
Franklin, Dwight, 109; 
Fresh water supply, Aquarium, 74. 
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Galapagos: World’s End, 12, 81. 

Game conditions in Jackson Hole, 11. 
Gannet, 

Giraffe, 43. 

Giraffa Bens tippelskirchi, 43. ° 
Gobies, 113. 

Goetel, Dr. Walery, 27. 

Goldfish farms, 68. 

Gorilla beringeri, 43. 


mountain, 43. 
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Gould, Edwin, 37. 

Grace Steamship Line, 36. 
Grant, Major Chapman, 63. 
Gregory, Dr. W. K., 100. 
Grouse, ruffed, 50. 

Guppy, 184. 

Glyptodon, 11. 


H 


Hagenbeck, Carl, 17. 
Halobates, 109. , 
Harris, Charles Miller, 12. 
Hatchetfish, 106. 
Haweis, Stephen, 76. 
Hayes, Dr. Harvey C., 
Heads and Horns, 
of, 37. 
Hector, Sir James, 132. 
Herald-Tribune, 51. 
Heron, 110. 
Hippopotamus amphibius, 43. 
Ee Cerne European, 43. 
Hirondelle, 57. 
Holst, Nils Olaf, 44. 
Home, the, 76. 
Hornaday, William T., 11, 14, 27, 37, 
753 Dee tao Oe 
Horse, wild, 48. 
Howorth, Henry H., 44. 
Humboldt Current, 79, 128. 
Hyaena, Cave, 43. 
Hyraxes, 43. 


atonal Collection 


eee 64. 

Jack, 

eates ‘Hole, a 
Lee 28. 

elly Fish, 108. 

Jordan, David Starr, 1'55: 
Jordanella floridae, 184. 
Joseph, Ellis S., 144, 
Jumping fish, 72. 

Juniper tree, 50. 


I 
Ides, 3. 
Illustrite Zeitung, 155. 
Indianapolis News, 50. 
Items of interest, 23, 50, 74. 
Ivory, blue, 48. 
fossil, 48. 


K 
Killer, oS: 
Killers in Greenland waters, 156. 
Killifish, Jordan’s, 185. 
Kircher, Athanasius, 183. 
Komandorskis, 55. 
Kunz, George F., 47. 


L 

Lactophrys trigonus, 157. 

triqueter, 69. 
Lafayette, ‘the, 185; 137. 
Lancelet, (56: 
Lang, Herbert, 3, 37. 
League of Nations, 28. 
Lee, W. McDonald, 51. 
Beek. S.°N:, 11 
Lena River, 4. 
Leiostomus xanthurus, 185. 
Leland, Charles G., 183. 
Leo leo spelaea, 43. 
Leopard, 43. 

snow. 43. 
Liakhoff Islands, 7. 
Lidgerwood Manufacturing Co.: 30: 
Life in a drop of water, 39. 
Lion, cave, 43. 

slaughter, 41. 
Lisianski Island, 161. 
Livonica ovalis, 183. 
Loxodonta africana, 43. 


Mc 
McCook, General Anson G., 16 


McCullough, Mrs. Mary H., 12. 
M 

Maher, Chief, 187. 

Maller, Capt. Ejnan, 187. 


Mamba, green, 145, 146. 
Mammoth. Adams, 4. 

frozen Siberian, 4. 
Mamonto, 45. 
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Marine turtles sleep on Hawaiian Sands, 
160. 
Martini: RG, 75: 
Marsh-Darien Expedition, 64. 
Matthew. W. D., 
Maurer, H. B., 505 
Meltzer, O. E. H., 20. 
Mellen, 4da. MM... -5 7, 535/59, <63) 72,-7 55 
1565 1605-183, 187, 
Menidiia menidia notata, 182. 
Miller, Sallie, 136. 
Spencer, 90, 91, 100. 
Minnow, sheepshead, 59. 
Mississippi River Wild Life & Fish Re- 
fuge, 129. 
Moccasin, cotton-mouth, 144. 
Mexican, two lined, 144, 146. 
Monaco, Prince of, 57. 
Monkey, colobus, 43. 
an Indian rhesus, 20. 
Moose, 48. 
stops trains, 51. 
Moray eel, 113. 
feeding habit of, 63. 
spotted, 63. 
Morrell, Benjamin, 110. 
Mosquitoes, 59. 
malarial, 59. 
Mosquito, Anti-Association of Long Is- 
land, 59. 
Mountain sheep and antelope protection 
in Mexico, 133. 
Mowbray, L. L., 67, 68, 69: 
Mud-skipper, 72. 
Mullet, 182. 
Mugil cephalus, 182. 
curema, 182. 
Murray, Sir John. 57, 96. 
Musical World, 183. 
Muskallunge, 72. 
Mustelus canis, 75. 
Museum of Natural History, Argentine, 
OE 
Musk-ox, calves born in New York, 131. 
Musk-ox, 48. 
Mussel, freshwater, 10. 
shoals, 10. 
Myctophid, 125. 


N 


Naiades. 10. 
Naja goldii, 145, 147. 
nigricollis, 149. 
Nannopterum harrisi, 12. 
Nathan. Edward I., 183. 
National Carbon Car 129. 
National Geographic Magazine, 161. 
Natural History, 155. 
Nature Magazine, 50. 
Nautilus. paper, 109. 
Necker Island,, 161. 
Nelson, Dr. E. W., 149. 
Neptunis sayi, 67. 
Nichols, (ji. 187. 


O 


Oceanographical Investigations, 96. 
Olmsted, Frederick Law, 1 
Orca gladiator, 155. 
Oriole, 50. 
Ornithologists Club, British, 12. 
Ortman, A. EE. 10. 
Osborn, Henry Fairfield, 10, 12, 44. 
d fi 27975100; 
Island. 109. 
Professor, portrait of, 12. 
Ovibus fossilis, 48. 
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Pacific American Fisheries Co., 87. 
Palolo or edible sea-worm, 
Palm viper, 144 


, Panthera pardus suahelica, 43. 


Paralichthys dentatus, 182. 

Pawnee, yacht, 68. 

Peace in the Aquarium, 162. 

Peacock. A pugnacious, 23. 

Pears« Charles. 155, 

Penguin, 106. 

Permanent Wild Life Protection Fund, 
135. 

Peter the Great, 4. 

Petrograd Academy of Science, 4. 
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Piizenmayer, pre. WS: 
Phalacrocorax: Harrisi, 12. 
Poison weed, 11. 
Poland-Czechoslovakia Parks, 27. 
Pictures, Stephen Haweis’, 76. 
Pigeons, army trains, 151. 
Pilot fish, 68. 

Pipe fish, 67. 

Planes minutus. 67. 
Platypoecilus rubra, 185. 
Poephagus grunniens, 43. 
Poisonous serpents, 139. 
Pomatomus saltatrix, 181. 
Pompano, 182. 

Porcupine fish, 103. 

Porpoise, 108. 

Procavia mackinderi mackinderi, 43. 
Protection for wild fowl, 51 
Pterophryne histrio, 67. 

Puff adder, 145. 

Putnam, George Palmer, 100. 


Q 
Quail, 50. 
California, 36. 
colonizing, 36. 
R 


Ramalho,. Drm A.,- 158: 
Rangifer tarandus, 48. 
Rattlesnake, black-tailed, 144. 
diamond-backed, 144. 
giant yellow, 145. 
golden green, 144. 
prairie, 144. 
red, 144, 
South American, 144. 
Texas, 144. 
timber, 144. 
Reindeer, 48. 
Remora, 108. 
Rhinoceros, woolly, 48. 
Richaras, “W/W .6«bS.5. 
Raine. 2b. te. Al 74. 
River horses, 43. 
Roach, tailless pearl, 72. 
Roosevelt, Theodore, 43. 
Wild Life Station, 51. 
Rose, Ruth, 119. 
Ross, W. McGregor, 44. 
Rothschild, Hon. Walter, 12. 
Rotifera vulgarus, 41. 
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Sangajurach expedition, 6. 
Sargasso Sea, to explain the, 13. 
Scammon, Capt., 155. 
Scardineus erythropthalmus, 72% 
Scranton Republican, 151. 
Scelidotherium, 11. 
Seollard, Clinton, 13. 
Scyllaca pelagica, 67. 
Seahorse, 61. 
Seivwright, Jean, 162. 
Seal elephant, 62. 
Sea lion, 63 153: 
Sea serpent, unicorn, 106. 
Sea snake, 109. 

Snakes. some, 131. 
Shari, 108. 4:13; 

dog, 187. 

edged, 187. 

foetal, 187. 

story, A new, 187. 

sucker, 108. 

thresher, 155. 
Shearwater, 155. 
Sheep, mountain, 11. 
Shrimp, gulfweed, 67. 

red, 103. 
Siphostoma pelagicus, 67. 
Simitie,. Or, tdaieh. Me. 7.5; 
Snake charmer of Luxor, 136. 
Snows imperil birds, 50. 
Sokolowski, Prof., 35. 
Spot, 185. 
Squid; 109, 1:20. 
Starling, European, 37. 
Stead. Edgar F., 36. 
Stromberg-Carlson, 129. 
Stylophalmus, 106. 
Sin INS Vo 13. 
Surgeon fish. 113. 
Syncerus caffer radcliffei, 43. 
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Tanner, Capt., 56. 
datpon, 7s: 
atlanticus, 73. 
Tatra Mountains, 27. 
Taurotragrus oryx pattersonianus, 43. 
Telegram, N. Y., 187 
Terrapene carolina, 65. 
Teutobochus, Cimbrian King, 3. 
Testudo elephantopus, 64. 
tabulata, 64. 
Thorne, Samuel, 37. 
Tilesius, 4. 
Tiger, Manchurian, 43. 
‘Times: No Yiu ae 1:20; 
Timmie, 20. 
Tinker, Ben H., 133. 
Tjader, Richard, 37. 
Richard Thorne, 37. 
Tortoise, box, 65. 
Galapagos, relative of, 64. 
giant, 13; 63: 
Townsend, Dr. Charles H., 12, 55, 62, 
67," 74, FG. US S549: 
Toxotes jaculator, 69. 
Trachinotus carolinus, 182. 
Trawling, deep-sea, 90. 
Tree planting for birds, 151. 
Trigger fish, 69. 


A 


Adder, American puff, 143. 

Amphioxus, 156. 

Angelfish, 169. 

Antelope, American, prong-horned, 150. 

Aquarium, Leipzig, Germany, 159. 
Lincoln Park, Chicago, 158, 159. 
Lisbon, Portugal, 158. 
N. Y., drawing of, Tony Sarg, 188. 


Albatross, at the Galapagos Islands, 58. 


dredging at sea, 57. 
in tropic seas, 56. 
under sail, 56. 
Arcturus conference room, 89. 
deep sea trawling machinery, 92. 
double boom of, 88. 
dredging engine and cable drum, 88. 
operation, 94. 
outward bound, 84. 
proposed course of, 82. 
sounding engine, 89, 
staff. two members of, 116. 
trawling apparatus, 91. 
Aviary, ideal type of, 14. 


B 


Barnacles attached to bottle, 68. 
Bass, channel, 172. 
Battery and harbor, 74. 
Beebe. William, 101. 
Bluefish. 182. 
growth of, (chart) 181. 


Cc 


Cable, snarled, 95. 
Carpathian Mountains, vale in, 33. 
winter landscape, 29. 
Carving, Aurignacian, 48. 
Chatham Bay, 125. 
Cobra; black, 138, 139: 
Egyptian, 137, 140, 141. 
hooded, 142. 
spectacled 141. 
Sumatran, 140. 
yellow, 142. 
Cocos Island, 120. 
Catfish. common, 168. 
Mississippi, 167. 
Copperheads, 148. 
Crab, horseshoe, 186. 


D 
Deep-sea fish, 107. 
Devil fish, 128. 
Diving helmet, 112, 128. 
Dredge, rope scallop, 105. 
Drum, red. 164. 
Dunajec River Valley, 32. 


E 
Eel caught in mid-ocean, 103. 
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Troupials, training, 50. 

Trotter, Wilham H.; 129: 

Trout, planting, 50 

Trunk fish, 157. 

Turtle, hawksbill, 64, 67. 
river, 64. 


V 


Van Cott, Harvey A., 39. 
Van Osten, John, 61. 


Vaughan, Dr. T. Wayland, 160. 


Viola, Dr. Alfred E., 283. 
Viper, gaboon, 145, 149. 
horned, 144. _ 
hornless, 145. 
palm, 144. 
rhinoceros, 145, 149. 
Volcano, Saba, 103. 
Vollosovic Expedition, 6. 


WwW 


Wainwright National Park, 50. 


Walcott, Frederic C., 129. 
Walking fish, 72. 
Warrior, 129. 

Wasps vs flies, 50. 
Weasel, European, 13. 


Weed masses, Sargasso Sea, 67. 
Wetmore, Dr. Alexander, 161. 


ILLUSTRATIONS 
F 


Fatheads, black and scarlet, 124. 


Fish, tropical, 166. 


G 
Gar, bony, 167. 
long-nosed 167. 
Giraffes, birdseye view of, 22. 
Gregory, Dr., 101. 


H 
Hermit crabs, 66. 
Hind, rock, 175. 


Hydrographic instruments in use, 104. 


Jaboty, 64. 
Jellyfish, 80. 
Jordanella floridae, 184. 


I 


Ice grotto, doorsill of, 28. 
entrance to, 29 
Italian Gardens, 18. 


L 


Laboratory, Arcturus, 108. 
of photographer, 109. 

Lafayettes, fishing for, 185. 
Lake Arcturus, 111. 

Lava, flowing, 126. 

Lobster, spiny, 173. 

Low tide—Panama City, 64. 
Luminous fish by day, 122. 

night, 123. 


M 


Mammoth, Beresovka, 2. 
Indigirka River, 42. 
mounted, 46. 
skeleton, 49. 


skin and hair of Sangajurach, 8. 


skull of Sangajurach, 6. 
teeth of Sangajurach, 9. 
trunk of Sangajurach, 6. 
tusk, 48. 
Mid-Pacific sea life, 107. 
Monkey exhibit, Australia, 20. 
Mosquito, common, 60. 
Mosquitoes. bottle of. 61. 
Mummy, Beresovka ice, 5. 
Musk-ox calf, 130. 
Moccasin, Mexican, 148. 
Moray, green, 177. 


O 


Osborn. Henry Fairfield, 101. 
Island, 127. 


P 


Painting by Stephen Haweis, 76. 


Peacock, pugnacious, 24. 


Whale ashore, 23. 
fishery, Alaska, 161. 


[1925 


hunting with gun and camera, 155. 


and its enemy, 155. 
white, 156. 
Whales. England to study, 151. 
White fishes, last of, 61. 
Whiteley. James G., 134. 
Whiton, Henry D., 13, 100, 11 
Mount, 110. 
Whittier, John Greenleaf, 11. 
Wilcox, Ella Wheeler, 160. 
Wild Life Conservation, 129. 
Preserve, 51. 
Williams, Harrison, 13, 79, 
Pa aa he oe 
Mount, 110. 
Wilson Dam, 10. 
Wolves in Pennsylvania, 151. 
Wrens in mail box, 152. 


Y 
Yak, 43. 
Yala-moro, 64. 
Yar-oka, 64. 
Zz 


Zebra fish, 185. 
Zoological Park Foundations, 
tions on, 14. 


Pelican, European white, 52. 
Perch, white, 165. 
Pinus cenibra, 35. 
Plankton net, 115. 


0. 


100, 101, 


Observa- 


Platypus, children inspecting, 17. 


exhibit. 16. 


Prawn with luminous cloud, 123. 


Pretty horse, 54. 


Protection, example of, 146, 147. 


Python, ball, 152. 


R 


Rattlesnake, Mexican, diamond 
Texas, diamond, 144. . 

Ray, giant, 128. 

Respiration of fishes, 69. 

Roach, tailless pearl, 73. 

Rockwork, 170, 176, 178. 

Rope tangles, 114. 

Rotifer, common, 38. 


s 


Sargassum fish, 67. 
weed, 68. 

Sea birds on rigging, 110. 
horses, 163. 
serpent, 132. 


, Aa, 


Seals and sea lions enclosure, 15. 


Sergeant major, 54. 
Sharks, foetal, 186. 
Snails, pale blue, 106. 
Snake charmer, 136. 


Squid with defensive smoke screen, 122. 


Sturgeon, lake, 177. 
i 8 


Tatra, crocuses of, 35. 
eagle of the, 33. 
in the clouds, 30. 
map of, National Park, 31. 
orchids of, 34. 
pine, 35, 
projected National Park, 26. 
sky pasture, 34. 
summits, 28. 
Ten-foot dredge, 86. 
Triggerfish. 174. 
queen, 171. 
Trunkfish. 157. 
Turtle, marine, 160. 


Viper. Gaboon, 145. 
rhinoceros, 144. 
sand, 147. 

WwW 

Walking fish. 72. 


Whale and killers, 154, 156. 
Whiton, Henry D.. 85. 

Whiton and Williams. Mounts, 102. 
Williams, Harrison, 78. 
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